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DEPARTMENT OF TRANSPORTATION
FEDERAL AYIATION ADMINISTRATIO N

RUNWAY VISUAL RANGE SYSTEM SPECIFICATION

PART 1 - GENERAL REQUIREMENTS

I-l. SCOPE AND CLASSIFICATION

I-I. 1 Scope. - This specification covers the requirements for a com-
plete Runway Visual Range (RVR) system with a capability of meeting
Categories I, 11, 111a, and IIIb levels of flight operations. The
system may include but not be limited to the following: a visibility
sensor (VS), data processing unit (DPU)}, ambient light sensor (ALS),
runway light intensity monitor (RLIM), remote display (RD), central
maintenance terminal/recorder (CMT/R), central processing unit (CPU),
remote data collection Interface (RDCI), printer and remote monitoring
rubsystem (RMS) .

1-1.2 Classification. = The RVR system covered by this specification
may Include but not be limited to the following types of visibility
sensors.

Type 1 Transmissometers that are designed to measure and
give a continuous indication of the transmissivity
of the @ tmosphere over a selected line of sight.

Type 1l  Instruments that measure mattered light within a
limited volume of space and that are representative
of, and can be correlated to, the transmissivity of
the atmosphere over a selected line of right.

Type |11 Systems which are based on principles other than
those described ® bove.
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1-1.3 Definitions.

1-1.3.1 U.S. definition of RVR.- The RVR has been defined as "a val ue
normal Iy determined by instruments |ocated al ongside and about 14 feet
hi gher than the centerline of the runway and calibrated with reference
to the sighting of high intensity runway lights or the visual contrast
of other targets, whichever yields the greater visual range.”

1-1.3.1.1 RVR equations.- RVR sensors may not actually measure runway
vi sual range. Instead, they nmay measure either the fraction of
[ um nous flux (t,) that remains in a beam of light, after it has
travelled a distance (b), or, alternatively, the fraction of |um nous
flux scattered out of the beam expressed in terns of extinction
coefficient (). Standardized equations, based on human observations,
are then used to calculate the visual range of |ights or contrast
mar ki ngs.  These equations include:

R/b 1/b
R It ot
ET= I T ’ET b , Where, T= b
R2 R2
"Alternatively (RVR of Lights)
-UR
ET = TIe
R2
And
€-1
Al ternatively (RVR of Contrast Markings)
-O'R
€=
Were ET = Visual threshold of illumnation
| = Intensity of runway lights (lumnous intensity)
T = Transmissity of the atnosphere
t, = Transm ttance of the atmosphere over distance b
(Transmissometer basel i ne)
R = Visual range

Transmissometer pasel i ne

o
[
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Visual contrast threshold ratio

[}

Extinction coefficient

1-1.3.2 Category of operation.~ All-weather instrunent approach opera-
tions are divided into categories corresponding to different standards

of instrunentation in the aircraft and on the ground. For each
category, there is a mninmum value of specified runway visual range
bel ow which operations are not permtted. The follow ng table
identifies the categories and LOMEST minim associated with each

Cat egory Visibility (RVR)

Nonpr eci si on 2,400 feet

Category | 1,800 feet

Category 11 1,200 feet

Category IIla 700 f eet

Category IIIb 150 feet

Category IlIc 0

1-1.3.3 Lum nous flux.- The tine rate of flow of light (Ilumens)

1-1,3.4 Tllumination.- The lum nous flux incident on unit area of a
surface (e.g. lumens per square neter, i.e. flux)

1-1.3.5 Lum nous intensity.- The lumnous flux per unit solid angle in
a given direction (candelas).

1-1.3.6 Lum nance.- The photonetric brightness, i.e., the |um nous
intensity of any surface in a given direction per unit of projected

area of the surface as viewed fromthat direction (candelas per square
meter).

1-1.3.7 Lumi nance contrast.- The fractional difference between the
lum nance '"b" of an object and the |um nance "B" of its background
[i.e. (B-b)/B, dinensionless].

1-1.3.8 Visual threshold of illumnation,- The snmallest illumn nation
that can be detected by the human eye (i.e. flux)

1-1.3.9 Regul ar transmittance.- The term regular transmttance, as used
herein, shall denote the radiant or |umi nous unscattered flux which
remains in a beam after traversing an optical path of a given length in
the atnosphere (Dinensionless; length of path has to be stated), also
called "transmi ssion coefficient.”

1-1.3.10 Transmissivity.- The term transmissivity, as used herein,
shall denote the regular transmttance of |ight through unit distance
of atmosphere (Dinensionless).

1-1.3.11 Visual range.- The distance at which an object or light source
can just be detected (feet or other units of |ength)
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1-2.1.3 Mlitary specification and standards,

MIL-E-17555G

MIL-STD-454
MIL-STD=-461/
462

MIL-STD-470

MIL-STD-471

MIL-STD-483

MIL-STD-781b
MIL-STD~785b
MIL-STD-810c

MIL-STD-1521

MIL-STD-2068

El ectronic and Electrical
Associated Repair Parts;
Delivery of

Equi pment  and
Preparation and

St andard Cener al
Equi prrent

Requirenents for Electronic

El ectromagnetic Interference Characteristics

Maintainability Program Requirements for
Systens and Equi prent

Maintainability Denonstration

Configuration Managenent Practices for

Systens, Equiprment, Minitions, and Conputer
Progr ans
Reliability Test Exponential Distribution

Reliability Program for Systens and Equi pnent

Envi ronnental Test Methods

Technical Reviews and Audits for Systens,
Equi prent, and Conputer Prograns
Reliability Devel opnent Tests

1-2.1.4 Mlitary publications.-

MIL-HDBK-217

MIL~HDBK-472

MIL-I-45208A

Reliability Stress and Failure Rate Data for
El ectronic Equi prent

Maintainability Predictions

I nspection System Requirenents

1-2.1.5 O her publications.~ The following FAA, National Fire
Protection Association, and American National Standards Institute
docunents forma part of this specification and are applicable to the
extent specified herein.
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NAS-MD-790 Interface Control Docunent for the Renpte
Mai nt enance Monitoring System (RMMS) (Level |
ICD)

NAS~-MD-791 Quidelines for the Devel opnent of Level 11
Interface Control Docunent s for Renot e

Mai nt enance Monitoring System (RMMS)

NAS-MD-792 Operational Requirenents for the Renote
Maintanance Monitoring System(RMMS).

Order AF 6000.10 Airway Facilities Service Mintenance Program

Order 1800.8 National Airspace System Configuration
Managenent
NFPA-78 National Electrical Code
ANSI X3.4 Code for Information Interchange (ASCII)
ANS| X3.66 Anerican National Standard for Advanced Data

Communi cati on Control Procedures (ADCCP)

| EEE Lighting Protection Standard

(Copies of this specification and other applicable FAA specifications,
standards, and NAS-MD-790 nmay be obtained from the Federal Aviation
Admi ni stration, 800 | ndependence Avenue, S.W., Washington, D.C. 20591,
Attention: Contracting Oficer. Requests should fully identify
material desired, i.e., specification, standard, and anendnent nunbers
and dates. Requests should cite the contract nunber or other use to be
made of the requested material.)

(Single copies of the Mlitary specifications and standards may be
obtained fromthe Federal Aviation Adninistration, 800 |ndependence
Avenue, S.W., Washington, D.C. 20591, Attention: Contracting O ficer.
Requests should cite the invitation for bids, request for proposals, or
contract involved. Note that mail requests, if found acceptable, will
be forwarded to a MIlitary supply depot for filling; hence, anple tine
should be allowed.)

(Copies of the National Fire Codes may be obtained from the National
Fire Protection Association, 470 Atlantic Avenue, Boston, MA 02210.)

(Copies of the ANSI X3.4 standard nmay be obtained fromthe Anerican
National Standards Institute, 1430 Broadway, New York, NY 10018.)
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1-3.2.1.3 Report values.- The RVR systemreport val ues and breakpoints
shal | be as, follows:

Reporting Reporting

Val ue Br eakpoi nt Val ue Br eakpoi nt
(feet) (feet) (feet) (feet)
100 2000

150 2100
200 2200

250 2300
300 2400

350 2500
400 2600

450 2700
500 2800

550 2900
600 3000

650 3250
700 3500

750 3750
800 4000

900 4250
1000 4500

1100 4750
1200 5000

1300 5250
1400 5500

1500 5750
1600 6000

1700 6250
1800 6000 +

1900

1-3.2.1.4 System accuracy.- Errors from all sources (including

calibration stability errors) shall cause the RVR systemto have an
accuracy of not greater than % 10 percent of the RVR val ue (root-mean-
square equivalent). By "root- nean-square equivalent" is nmeant the
equi val ent 90-percent confi dence |evel of a normal error distribution
having a standard devi ation of 10 percent. The 90 percent confidence
|l evel corresponds to 1.65 times the standard deviation or a 16.5
percent error. Thus the cal culated RVR value nmust agree with a stan-
dard neasurenment to within 16.5 percent accuracy at |east 90 percent of
the time. It nust also agree to within a factor of two 99 percent of
the time. The systemstability in a 90 day interval shall not cause an
RVR systemerror of more than 10 percent for the nost sensitive report-
ing val ue
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1-3.2.2 Physical characteristics.- The equi pnent shall reflect the
optimumin sinplicity, reliability, mintainability, energy effici-
ency, weight, and ease of installation that is consistent with maximum
safety to personnel while installing, operating, and maintaining the
equi pnent .

1-3.2.2.1 System concept.- The RVR system concept is shown in Figure
-1 on page 1~9a,

1-3.2.2.2 System configuration.- The RVR system shall be capabl e of
many different configurations. The following lists the nmininum
standard, and maxi mum configurations:

RVR Subsyst ens M ni num St andard Maxi num
VS with RDCI 1 each 3 each 12 each
ALS | | 1
RLIM 1 1 4
DPU 2 4 12
CPU* 1 1 1
CMT /R 1 | |
RD- 3 51to09 15
Printer 1 | 1
RMS 1 | 1

*  NOTE: Al the CPUs for any system configuration shall
accept 4 DPU's and shall be expandable up to the naxi num
system configuration of 12 DPU's,

1-3.2.3 Power and environnental characteristics.- The follow ng power
and environmental requirenments shall apply.

1-3.2.3.1 Power source.- The RVR system shall operate in accordance
with specifications contained herein froma single-phase two-wire AC
line power source. The design center voltage-shall be 120 volts, 60Hz
in accordance with FAA-G-2100c, paragraph 3.2.10. The equipnent shall
operate within specifications for any conbination of l|ine frequency and
line voltage in the range 102-138 V, 57-63 Hz.

1-3.2.3.2 Environnental conditions.- The subsystens shall be designed
to operate under the follow ng ambient environnental conditions in
accordance with FAA-G-2100c, paragraph 3.2.15:

(a) Data Processing Unit, Environment |

(b) Renote Display, Environment |



1-9

1-3.2.2 Physical characteristics.- The equi pnent shall reflect the
optimumin sinplicity, reliability, mintainability, energy effici-
ency, weight, and ease of installation that is consistent with maximum
safety to personnel while installing, operating, and maintaining the
equi pnent .

1-3.2.2.1 System concept.- The RVR system concept is shown in Figure
-1 on page 1~9a,

1-3.2.2.2 System configuration.- The RVR system shall be capabl e of
many different configurations. The following lists the nmininum
standard, and maxi mum configurations:

RVR Subsyst ens M ni num St andard Maxi num
VS with RDCI 1 each 3 each 12 each
ALS | | 1
RLIM 1 1 4
DPU 2 4 12
CPU* 1 1 1
CMT /R 1 | |
RD- 3 51to09 15
Printer 1 | 1
RMS 1 | 1

*  NOTE: Al the CPUs for any system configuration shall
accept 4 DPU's and shall be expandable up to the naxi num
system configuration of 12 DPU's,

1-3.2.3 Power and environnental characteristics.- The follow ng power
and environmental requirenments shall apply.

1-3.2.3.1 Power source.- The RVR system shall operate in accordance
with specifications contained herein froma single-phase two-wire AC
line power source. The design center voltage-shall be 120 volts, 60Hz
in accordance with FAA-G-2100c, paragraph 3.2.10. The equipnent shall
operate within specifications for any conbination of l|ine frequency and
line voltage in the range 102-138 V, 57-63 Hz.

1-3.2.3.2 Environnental conditions.- The subsystens shall be designed
to operate under the follow ng ambient environnental conditions in
accordance with FAA-G-2100c, paragraph 3.2.15:

(a) Data Processing Unit, Environment |

(b) Renote Display, Environment |



1-11

1-3.2.5 System calibration.- The contractor shall include a procedure
within his documentation and test plan that will result in the recali-
bration of the system after installation in the field. This calibra-
tion procedure shall result in the deternmination that all elenments of
the system are functioning properly, and wthin accuracy tol erances. A
met hod of calibration traceable to an FAA transmissometer Standard nust
be provided. A mininmum of three calibration points must be checked
zero signal, mdrange signal, and maxi num signal .

1-3.3 Design and construction.- The RVR system shall be designed and
constructed to operate continuously and unattended with high relia-
bility. It shall be rmodular in design

1-3.3.1 Modul arity.- The conponents and assenblies of the RVR system
shal |l be separated into physically and functionally distinct groups or
entities. The interface nmust be standardized such that a unit may be
repl aced without requiring rescaling or recalibration

1-3.3.1.1 Modularity and configuration flexibility.- The concept of
nodul arity permits the RVR systemto be deployed in a variety of
configurations to nmeet unique site-specific requirements, usually by
adding or substituting sensors, output devices, or output circuitry.

The nodul ar nature of the system shall allow for its ready adaptation
of different requirements froma one sensor systemat a snall airport,
a three sensor systemfor airports with a fully instrunmented runway
through a major hub requiring up to 12 sensors to instrument its
runways.

1-3.3.1.2 Modul arity and expansion.- Mdul ar design techniques provide
for future expansion capabilities. The CPU shall be capable of being
expanded to accept up to 12 DPUs.,

1-3.3.1.3 Mdularity and maintainability.- A nodular RVR system
facilitates fault isolation, as well as faulty conmponent renoval and
repl acenent, thus providing the sinplicity tbat results in |ower main-
tenance costs through a need for |ower naintenance personnel skil

|l evels, reduced training of maintenance personnel, and a smaller
nunber of replaceable itens.

1-3.3.2 Design for maintainability.- Miintainability and repair
phi | osophies shall be in accordance with FAA Order AF 6000.10, "Ai rway
Facilities Service Mintenance Progranf dated 6/3/82, and the
fol | owi ng:

(a) The sensors shall be designed and constructed for nodul e
onsite repl acenent maintenance.
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(b) All electronic and mechani cal equi prent and conponents
shall be designed and constructed for nodul e onsite
repl acement  mai nt enance, The nmmi ntenance phil osophy
shall be renoval and replacenent of failed sensors or
sensor subassenblies and renoval and repl acement of
failed nodules in the remainder of the system Actua
repair of the failed item (nodule, sensor, etc. ) is to
be acconplished later in a separate nmintenance area

(¢) The DPU, ALS, RLIM, RD, CMT/R, CPU, and RDCI shall
contain functional nodules or printed circuit assenblies

to facilitate rapid repl acenment

(d) The use of captive and rapid-action type fasteners shal
be enployed throughout the equiprment design and
standardi zed to facilitate rapid interchange of failed
itens in accordance with FAA-G-2100, paragraph 3.5. 10.

(e) Each assenbly shall be renmpvable from the cabinets

without requiring the partial or conplete renoval of any
ot her subassenbly.

1-3.3.3 Hardware requi renments.

1-3.3.3.1 General.- The CPU shall be designed to fit a standard equip-
nment rack. Rack-mounted units shall be provided with slides, to permt
wi thdrawal for servicing; and where conponents or test points are only
accessible fromthe bottom a suitable tilt or hinge arrangenment shal
be provided to pernit accessibility in accordance w th FAA-G-2100c,
paragraphs 3.3.1.1 and 3.3.3.3. The hardware shall be designed so that
all alignnments, adjustnments, and maintenance can be perforned by only
one technician. Al cables and wires, harnessed or single, shall be
protected agai nst chaffing; and such protection shall be independent
of the individual wire or cable insulation jacket

1-3.3.3.2 Solid-state design,- All electronic devices (except
displays) shall be sem conductor or microelectronic devices in
accordance with FAA-G-2100c, paragraph 3.5.20. Digital circuit designs

shall be used in preference to anal og designs. Each assenbly or
subassenbly shall provide a conplete circuit function(s) with readily
accessible test points. Care shall be exercised to assure that the

circuits are reliable and utilize the best heat transfer techniques
avail abl e.

1-3.3.3.3 Printed circuit boards.- Al printed circuit boards and
circuit card assenblies used shall be of the plug-in card typein
accordance with FAA-G=-2100c, paragraph 3.5.23 and shall be identified
and keyed to prevent incorrect insertion. One printed circuit
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board/card extender of each type and size used at a location shall be
furnished with each conplete set of equipnent. One extender cable for
each type of mpbdul e used shall also be furnished with each conpl ete set
of equi prent.

1-3.3.3.4 Power indicators and circuit breakers.- Circuit breakers
used shall be placed in a convenient serviceable |ocation in accordance
w th FAA-G-2100c, paragraph 3.5.12. Indicator |anps shall be provided
on the front of each cabinet to display power on/off condition in
accordance with FAA-G-2100c, paragraph 3.5.17.

1-3.3.3.5 System grounding.~ A common system groundi ng design
criterion shall be used for each subsystem The Root - Mean- Squar e
| eakage current resulting fromelectrical line filters connected from
phase to ground shall be limted to one nillianpere per phase for each
noni sol ated input to the equipment. The grounding system design nust
ensure the safety of naintenance personnel when operating or testing
the system and the design nust be conpatible with other equipnent
which interfaces with this system Al surfaces of itens on the front
of panels shall be at chassis-ground potential. The grounding design
shal |l be in accordance with FAA-STD-020, paragraph 4 and 5. The power
ground will be available at each AC power distribution point provided
in the equi pnment area. There shall be no degradation of signals
bet ween equi prrent due to cross-coupling through the ground system
Optical isolation shall be used with all digital interfaces between
separated subsystens.

1-3.3.3.5.1 Lightning Protecti on Requirements.- All equi pnment and
structures designed for exterior installation shall be protected
against lightning strikes in accordance with NFPA-78 and as specified
her ei n. Protection shall include air ternmnals, roof or platform
conductors, nechanical protection for down conductors, ground rods,
main size counterpoise cable, and all attachnents, nounting, and
bondi ng har dwar e.

1-3.3.3.5.1.1 Materials.- Al materials shall be UL Listed and
approved for the purpose. Air termnals shall have blunt points. All
bel ow grade connections shall be Cadweld, Thermoweld, or equival ent.
G ound rods shall be copper clad steel, 10 feet long, 3/4 inch
di aneter, and sectionalized for extension. Al um num materials shall
not be provided unless specifically approved. Conduct ors above and
bel ow grade | evel shall be protected in Schedul e 80 PVC pi pe.

1-3.3.3.5.1.2 Design.- Lightning protection designs for equipnment and
structures shall be submitted for Governnent review and approval .
Desi gn changes required by the Government shall be incorporated.

1-3.3.3.6 Conducted and radiated interference.~ The equipnent
specified herein shall be designed to operate in a conplex
el ectromagnetic environment wthout degradation due to interference
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from ot her equi prment and w thout degrading the operation of other
equi pnent .

1-3.3.3.6.1 Interference control design.- The requirenments given by
ot her paragraphs in the specification and covering the subjects of
lightning protection; transient and surge protection; and grounding,
bonding, and shielding requirements are a part of or directly related
to interference control design and shall be incorporated by the
Contractor. In addition, the Contractor shall incorporate filtering,
suppression, conpartnentalization, segregation, isolation, grounding,
bondi ng, shielding, and state-of-the-art circuit and equi pment design

1-3.3.3.6.2 Interference control program.-  The Contractor's
Interference Control Program shall be in accordance with MIL-STD-461
and MIL-STD-462, including revisions and notices in effect at the tine
of Contract Award

1-3.3.3.6.3 Testing.- Al systens, subsystens, equipnent and end itens
shall neet the test requirements and limts of MIL-STD-461 and MIL-STD-
462, Testing shall be perforned by the Contractor using approved test
pl ans and procedures.

1-3.3.3.6.4 Documentation.- The Contractor shall prepare and subnit
EMI Control Program Pl ans, EMI Test Plans, Test Procedures, and Test
Reports for conpliance with MIL-STD-461 and MIL-STD-462. Revisions or
changes requested by the Government shall be incorporated

1-3.3.3.7 Cable entrance and exit locations.- Cable entrances and
exits shall be designed to enable routing of the cables between units
from the standpoint of accessibility, noninterference with operating
personnel, and appearance of installed equipnent

1-3.3.3.8 Conponents and materials,- All subassenblies, conmponents,
and naterials shall be in accordance with FAA-G-2100c, paragraph 3.4,
unl ess otherwi se approved by the Contracting Oficer

1-3.3.3.9 Safety.-, To prompte maxi mum safety of both operating and
mai nt enance personnel, the precautions outlined in Requirenent 1 of
MIL-STD-454 shall be adhered to in the area of system design and
construction

1-3.3.3.10 Human engi neering.- Human engi neering design criteria and
principles shall be applied in the design to achieve safe, reliable,
and effective performance by operator and maintenance personnel and to
mnimze personnel skill and training time in accordance wth
FAA-G-2100c, paragraph 3.3.1.6.

1-3.3.3.11 Motors.- Mditors shall be designed for continuous duty and
shall have bearings that do not require lubrication nore often than
once every 8,000 hours of operation in accordance with FAA-G-2100c,
par agraph 3.5.21.
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1-3.5 Docunent ati on.

1-3.5.1 General.- The contractor shall be responsible for providing
t he docunentation necessary to describe the installation; operation,
mai nt enance, operational and maintenance training, and supply support
for the entire RVR system and each subsystem described in other parts
of this specification.

1-3.5.2 Subni ssi on.

(a) Manuals - Manuals shall be submitted in accordance with
FAA-D-2494/1a,

(b) Plans - Plans shall be subnitted in accordance wth
instructions in part 1 of this specification.

1-3.5.3 Docunentation required.- The docunents shall be prepared in
accordance with the requirements established in FAA-D-2494/la. One
reproduci bl e (canera ready) copy of each docunent shall be provided in
accordance with FAA-D-2494/2a.

1-3.5.3.1 Operations manual s.- The operating instructions shall
contain a conplete, step-by-step description of all operating
procedures. These proceduges shall be in sufficient detail to provide
an operator (who has no formal RVR training) with the expertise
necessary to perform each operational function.

1-3.5.3.2 Mai ntenance manuals.- The mai ntenance instructions shall
contain a conplete description of:

(a) Al maintenance procedures and adjustments performed
periodically to calibrate and prevent failure of any
part of the system (preventative nmai ntenance). The
procedures shall include the tine allocated to each
operation during each schedul ed naintenance visit.

(b) Al maintenance procedures and actions performed by a
mai nt enance technician to diagnose (locate) any fault in
the system and then to repair, adjust, and calibrate the
equi pnent to nmeet the standards in this specification.
Mai nt enance instructions shall be in sufficient detail
to permt an FAA maintenance technician with RVR
training to acconplish all field- and depot-Ievel
mai nt enance actions.

1-3.5.3.3 Installation and checkout mmnual.- The contractor shall
provide step-by-step instructions for the installation and checkout of
the RVR system The instructions shall, as a ninimm include
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(g) Software Support Data Mnual -~ Additional text and
illustrations shall be provided as necessary to provide
a conplete and conprehensive understanding of the
equi pment software. Logic and timing functions shall be
fully illustrated and descri bed. Interface with other
comput er systens shall be described in detail.

1.3.5.3.6 Quality assurance plan.- The quality assurance plan shall be
prepared in accordance with FAA-STD-013A and submtted to the Govern-
nment as specified in the contract. See 1-4. of this specification.

1-3.5.3.7 Reliability program plan.- The reliability program plan
shal|l be prepared in accordance with MIL-STD-785B and submitted to the
Governnent as specified in the contract. See 1-3.7 and 1-4. of this
specification.

1-3.5.3.8 Maintainability program plan.- The naintainability program
plan shall be prepared in accordance with MIL-STD-470 and subnitted to
the Governnent as specified in the contract. Each nmintenance task
shall contain the maintenance man-hours estinmated to conplete that
task. See 1-3.7 and 1-4. of this specification.

1-3.5.3.9 Test plan.- The overall systemtest plan shall be prepared
by the contractor and subnmitted to the Governnent for approval as
specified in the contract. The Governnent reserves the right to
require any additional testing determ ned necessary.

1-3.6 Interchangeability.- Conponents of the RVR system shall be
interchangeable.An i nterchangeable itemis one which possesses such
functional and physical characteristics as to be equivalent in perfor-
mance, reliability, and maintainability to another item of simlar or
i dentical purposes and is capable of being exchanged for the other item
w thout selection for fit or performance and without alteration of the
itens thenselves or of adjoining itens.

1-3.7 Reliability/muintainability.

1-3.7.1 General.- This section of the specification covers the general
reliability and naintainability (R&Y) program and testing requirenents.
Program requirements include applicable paragraphs of MIL-STD-785B and
MIL-STD-470and MIL-STD-2068(AS). Testing requirenments include the
application of tests necessary to assure acceptable levels of system
R&M

1-3.7.1.1 Definitions applicable to reliability and maintainability.-
The following ternms have specific neanings in the context of reliabi-
lity and nmaintainability.
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(a) Diagnostics - Test features, which are an integral part of
the system wused to detect failed | owest replaceable units
within the system

(b) Inherent availability -~ Inherent availability is the
probability of the system operating as specified at any
instant in time  over its service life. [ nher ent

availability, A shall be calculated as foll ows:

HTBF + MDT

(c) Failure - Failure is the inability of any part, assenbly, or
subassembly to perform the functions for which it was
designed within its specified design limts.

(d) Relevant failures - Al failures are relevant until
denmonstrated by the contractor to be nonrelevant to the
satisfaction of the Governnent.

(e) Mean tine between failures (MIBF) - MTBF is equal to the
total operating hours of the equipnent divided by the nunber
of failures.

(f) Mean Down Tine (MDT)- The average out of service time for a
given period of the systems service life. This tine
includes all systemrepair tinme and downtime required for
preventive maintenance.

(g) Reliability - The probability that an item wll actually
performits intended function for a specified interval under
stated conditions.

(h) Predicted reliability - The reliability of an equi prent
mat henatically conputed from its design' considerations and
fromthe reliability of its parts in the intended use.

(i) Mean Bench Repair Tine (MBRT) - MBRT is the average |ength of
time to repair an LRU. This tine includes failed conponent
isolation time, conponent replacenent time, and tine required
to verify the LRU is operational.

(3) Lowest Repl aceable Unit (LRU) - An LRU is a unit (conponent,
el ement, nmodule, etc.), that nust be replaced to restore a
failed system or system function.

(k) Repair tinme - The time required to isolate and replace the
failed item and verify proper operation of the system
subsystem assenbly or subassenbly.
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1-3.7.2.4 System diagnostics.~ Systems diagnostics procedures shall be
devel oped that are capable of identifying 85 percent of the system
failures.

1-3.7.3 Reliability program

1-3.7.3.1 Reliability program plan.- The contractor shall prepare and
submit within the technical proposal a reliability program plan. The
reliability program plan shall delineate how the requirenents in
1-3.7.2 (MIBF) will be nmet. The plan shall be based on MIL-STD-785B
(Task 101) and this specification. The program plan shall be updated
and submtted for approval after the award of the contract.

1-3.7.3.2 Program review.- The provisions of MIL-STD-785B (Task 103)
apply. Major reliability program checkpoints or mlestones on both
activities and results (as they become available) shall be defined and
integrated into overall system program control procedures. The con-
tractor shall establish formal programreviews, to include the prelim
inary and final design reviews for the Governnment. The reliability
program reviews shall be conducted wherever possible in conjunction
with other planned reviews. The Contracting Officer shall be notified
at least 15 working days prior to each contractually schedul ed fornal
reliability program review to pernit participation by the Contracting
Oficer. The mnutes of these formal reliability program reviews shall
be provided to the Contracting O ficer.

1-3.7.3.3 Production degradation control.- A conprehensive program
shall be instituted to prevent degradation of reliability during
production in accordance with MIL-STD-785B ( Task 304).

1-3.7.3.4 Failure reporting, analysis, corrective action systens
(FRACAS) and data collection.- The contractor shall establish and
i npl enent a cl osed-1oop procedure in accordance w th MIL-STD-785B ( Task
104) to: (1) collect data on failures occurring during all phases of

his effort, including incom ng part inspections, conponent engineering
and debuggi ng, production screening or bumin tests, and reliability
acceptance tests; (2) statistically analyze the data to identify
reliability problems and to assess the progress made in neeting relia-
bility requirenents; (3) perform engineering analyses of failed parts
to ascertain the causes of the failures; (4) i npl enent appropriate
corrective action to preclude the recurrence of failures experienced,

(5) perform follow-on audits as necessary to assure adequacy of cor-

rective action. Al'l data shall be available for Contracting O ficer
i nspection. \When major conponents of the system becone avail able, the
contractor shall inmplement a failure data collection system The
failure data collection system shall be approved by the Contracting
Oficer. As the systemnears the operational inventory phase, tran-

sition to inservice failure reporting can be acconplished with m nimm
di sturbance and maximum continuity of data,
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1-3.7.3.5 Failure summaries.- Monthly sunmaries of failures shall be
subnitted to the Contracting Oficer during all phases of testing
(MIL~STD-785B, Task 104). They shall include: identification of each
failure analysis report, equipnment failure nodes and cause of failure,
corrective action recommended, status of corrective action inplenenta-
tion, and relevancy related to reliability denonstration test failures.
The sumaries shall be reported with an anal ysis show ng trends,
patterns, etc., that can be discerned.

1-3.7.3.6 Production reliability test plan.- Production reliability
testing (MIL-STD-785B, Task 302) shall include the tests specified in
this specification. A prelimnary test plan shall be submitted with
the technical proposal and a final plan submtted for Governnent
approval prior to start of testing. The final plan shall be prepared
in accordance with this specification and shall include the follow ng
information as a minimm for each test:

(a) Sunmary description of how the test is to be perforned,
including operating nodes.

(b) Test procedures.
(c) Test duration.

(d) Criteria for test failures or success.
(e) Facilities/test equipnment required.

(f) Corrective action in the event of failure.
(g) Operating environment and cyclic conditions.
(h) Plans for test results docunentation.

(i) Preventive nmintenance requirenments.

1-3.7.4 Maintainability program.- The contractor shall provide and
maintain a naintainability programthat will denonstrate the maintain-

ability objectives (MITR, 1-3.7.2) of this specification. The
mai ntainability programplan will be subnmitted to the Governnent after
contract award. The maintainability programw |l use information

devel oped under the reliability program (e.g., programreview, FRACAS,
failure summaries, etc.) to assist in docunentation of nmintainability.
In addition, maintainability tests on the RVR system (and each
subsysten) shall be acconplished in accordance with this specification.

1-3.7.5 Design reviews.- The reliability and maintainability prograns
shall be periodically reviewed during the life of the contract to
identify problens which linmit the reliability and maintainability of
t he RVR system (MIL-STD-785B, Task 203). The contractor shall accom
plish all changes in equi pment design that are necessary to satisfy
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relays, plug-in crystals, ferrule-type resistors, air filters, and any
other parts which are used in the equiprment and which are sinmlarly
designed for quick removal and replacenent

1-3.8.4 Derating of electronic parts and naterials.- Derating of
el ectronic parts and naterials shall be in accordance with MIL-STD-454,
Requi renent 18.

1-3.9 Finishes.- Metal surfaces shall be given a protective finish as
specified in the follow ng subparagraphs and in accordance with
FAA-G-2100c, paragraph 3.7.7.

1-3.9.1 Front surfaces of exterior nmetallic surfaces.- The front face
and edges of exterior front panels and panel doors, and the exterior

surfaces of equi pnent cabinets, portable cabinets, and all other final

metallic enclosures, including the doors thereof and exterior trim
strips, shall be finished by applying one or nore uniform spray coats
of a baking primer, followed by application of one or more uniform
spray coats of a hard lusterless al kyd baking enamel in accordance with
FAA-G-2100c, paragraph 3.7.7.1.

1-3.9.2- Back surfaces of exterior.- Exterior front panels and panel
doors finished as specified in 1-3,9.1 above shall have their back
surfaces finished in one of the following ways: sane as front surface
with a baked priner (only) which is the sane color as the front
surface, or as specified in 1-3.9.3 below for interior alumnum
surfaces.

1-3.9.3 Interior alum num surfaces.- The chassis, interior panels, and
other interior surfaces of alumnum and alumnum alloy (except
castings) shall be thoroughly cleaned by an alkaline dip, or equivalent
process, so as to produce an etched surface. After etching, an
additional treatment which will protect the surface from finger-marks
shal | be applied

1-3.9.4 Oher interior nmetal surfaces.- Al interior netal surfaces of
t he equi pnment structure (other than stainless steel and monel) not
covered under the above paragraphs shall be protected by a durable
coating of enanel or by a protective electroplating. [Interior aluninum
and al um num all oy castings may be finished as specified in 1-3,9.3
above or this paragraph or may be left unfinished

1-3.9.5 Plated finishes.- Were electroplating is enployed as a
finish, it shall be equal to the best commercial grade, using plating
t hi ckness adequate for protection of the parts under conditions of
their use in service. Fl ash platings, platings with base netals or
underplatings showi ng through, or platings which are pitted or give
evidence of flaking or peeling are not acceptable
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1-3.9.5.1 Cadnmium plating.- Cadmium plating shall not be used if it is
in direct contact with, or located in confined spaces adjacent to,
waxes, phenolics, or other organic materials which will react with the
cadm um to cause "growth" or the formation of cadm um soaps.

1-3.9.5.2 RE_conductivity platings.- \Were required because of
considerations of conductivity, silver, gold, or rhodium electroplating
may be used. If silver plating is used, the plating process shall be
such as to insure a mninmumthickness of 0.0005 inch. |n addition and
except as noted below, the silver plating shall be given a clear
chromate conversion coating for solderability and tarnish resistance.
The chromate conversion coating shall be onmitted on silver- plated
surfaces where contact requirenments are such that an increase of 15
percent in surface contact resistance cannot be tol erated.

1-3.10 Ventilation and cooling.- Forced ventilation systems shall not
be used, unless otherw se approved by the Contracting O ficer.

1-3.11 Ref erence designations.- Reference designations shall be
assigned in accordance with FAA-G-~2100c, paragraph 3.8.

1-3.12 - Marking.- Marking shall be as specified in the follow ng
subpar agraphs and in accordance w th FAA-G-2100C, paragraph 3.8 and
par agraph 3.9.

1-3.12.1 Pernmanency and legibility.~ Al markings shall be permanent
and | egible.

1-3.12.2 Visibility of parts labels.- Al parts which have |abels or
markings carrying identifying data or ratings should be nmounted so that
the data are visible to maintenance personnel w thout the necessity for
di sassenbly of the part or adjacent functional or structural parts.
This requirenment shall be mandatory whenever it can be applied by the
contractor wi thout purchasing made- to-order parts with special
mar ki ngs and where it can be applied wthout preventing the use of
nornal |y conpact assenblies of parts on chassis, such as side-by-side
mounting of metal cased capacitors or other nornal methods of assenbly.

1-3.12.3 _Cahle connectors.- All cable connectors furnished on the

for the purpose of making external connections shall be
el y identified on the plug-in side by word | abels descriptive of
theiy specifi ¢ function. Cable connectors shall be mechanically keyed
to pravent incorrect installation and hookup. The mating connector
part (connector or plug) that is electrically energized shall contain
femal e contacts.

1-3.12.4 Ferrul e-resi stor positions.~ Al ferrule-resistor positions
shall be marked to indicate the ohmic value of the resistor required
for the particular position or nounting.
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for the purpose of making external connections shall be
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through, or available through access holes therein. Al markings shall

be | ocated on the panel or chassis in correct relationship to the
respective designated itens.

1-3,12.11 Oher electrical parts.- On subniniaturized assenblies,

transistors, integrated circuits, printed boards or other forns of
assenbly where space is at a premum the reference designation need
not be narked. In lieu thereof, reference designation markings shall

be shown by neans of a pictorial diagram |ine draw ngs, photographs,
or other nedia to provide for circuit identification (by neans of
reference designations) appropriate for the equipnent.

1-3.12.12 Nonel ectrical parts.- The reference designation for each
nonel ectrical part, except screws, nuts, washers, bushings, pipe
fittings, and simlar small hardware, shall be marked on the chassis,
frame, panel, etc., imediately adjacent to the part; but if space is
not available, the reference designation shall be marked on the part
itself.

1-3.12.13 Panel markings.- The visible surface adjacent to panel
facilities such as connectors, controls, indicators, jacks, keys,
switches, and fuse holders shall be narked with a suitable word,
phrase,. or abbreviation, indicating the use or purpose of the part.
These marki ngs shall be legible so that the function of the panel
facility can be identified by the operator. Continuously variable
operating controls shall be provided with markings that permt the
operator to set the control to a predeterm ned point. Mrkings on the
fronts of panels and panel doors (other than equi pment namepl ates,
1-3.13) shall be made in accordance with one of the follow ng
subpar agr aphs.

1-3.12.13.1 Individual designation plates.- One of the follow ng types
shal | be used (thicknesses shown are mininmum acceptabl e val ues):

(a) 0.03-inch al umi num (overall water-dip |acquer on finished
pl ate) or 0.03-inch nickel silver; reverse-etched, raised
characters with dull netal finish; depressed background
finished in black enanel.

(b) 0.02-inch photosensitive anodized alum num processed for
white netal characters with jet bl ack  background;
phot osensi tive silver conpounds shall be imbedded within the
oxide layer; and inmage shall be sealed in the oxide |ayer by
chem cal treatnent.

(c) 0.04-inch al um num baked finish or anodi zed finish, dull
bl ack, engraved through the finish.
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1-3.12.15.2 Location of stanping.- The stanmping shall be |ocated on
the back of the front panel door, unless the required space is not
available, in which case the stanping shall be located on the rear
vertical surface of the chassis. |f space is not available in either
| ocation or where construction differs from that described above, the
contractor shall obtain Government approval of the proposed |ocation
before stanping the equipnent.

1-3.13 Nanepl at es.

1-3.13.1 Nanepl at es required.- Each equi pment furnished shall have one
or nore namepl ates as determ ned by the equi pnent configuration. Each
namepl ate shall be in accordance with FAA-G-2100, paragraph 3.10.

1-3.13.2 Contractor's nanepl ate drawi ng.- Before nanufacturing the
naneplate, the contractor shall submt his detailed manufacturing
drawing of the naneplate to the Federal Aviation Administration,
Washi ngton, D.C. 20590, Attention: Contracting O ficer, for checking
of entries and other requirenents. The drawing shall be in conplete
detail showing all entries, except that the equipnent type designation,
if not known to the contractor, may be omitted. In such case, the type
desi gnation will be assigned when the checked drawing is returned to
the contractor.

1-3.13.3 Serial numbers.- Serial nunbers shall start with "1" for each
equi pnent uni t having an individual nameplate  and  continue
consecutively up to the total number of such equipnent units on the
contract.

1-4. QUALI TY ASSURANCE PROVI SI ONS

1-4.1 Quality control provisions.- The contractor shall establish and
maintain a quality control program in total conpliance wth
FAA-STD-013.

1-4.1.1 Governnent inspections.- Al tests and inspections made by the

contractor shall be subject to Government inspection. The term
"CGovernnment inspection,"” as used in this specification, means that an
FAA representative wll witness the contractor's testing and
inspection, and will carry out such visual and other inspections as

deened necessary to assure conpliance with contract requiremnents.
Tests shall be conducted at the contractor's plant or test facility and
at the contractor's expense. All test facilities, instrumentation,
connection, and personnel necessary to conduct the tests required by
this specification shall be furnished by the contractor.
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1-4.1.2 Copies of test documentation.- For all tests required by
applicabl e specifications, four copies of the proposed list of tests,
test procedures, and blank test data forns shall-be furnished to the
Governnent as foll ows:

Three copies to the Contracting Oficer or his designated tech-
nical representative and one copy to the resident FAA Quality and
Reliability Oficer if assigned, otherwi se forwarded to the
Federal Aviation Administration Contracting Officer or his desig-
nated technical representative,

Copies shall be furnished in advance of the contractor's schedul ed date
for testing to allow the Government time for review and eval uati on.
One copy will be returned to the contractor, either with a statenent
that the proposed methods and forns are approved by the Government for
use or with a statenment pointing out deficiencies to the proposed
nmet hods and forms. In the event of the latter, the contractor shall
resubmit his revised nethods and forns. The approved forms shall be
used for preparation of the test data sheets for the testing of all
products on the contract.

1-4.1.3 Governnment right to waive inspection.- The CGovernment reserves
the right to waive Government inspection. If Governnent inspection is
wai ved, the contractor shall nevertheless performall of the required
tests utilizing the Governnent-approved test procedures and furnish
certified test data recorded on the approved forns. The test data nust
substantiate that the product neets contract requirements and shall

include the statement, "This certifies that this product fully meets
all technical requirements of the contractor." It shall be dated and
signed by a responsible contractor official. Copies of certified test

data shall be furnished as specified in FAA-STD-013. Shi pnent shall
not be nmade until the contractor receives witten CGovernment approval
of the data.

1-4.2 Contractor's detailed test plan.- The contractor shall devel op
the test procedures he proposes to conduct as a neans of proving
conpliance with the requirements of this specification. These tests
shall identify all detailed procedures to be perfornmed and shall be
subnitted to the Governnent for formal review and approval. Al test
procedures shall reference the specific specification paragraph number
being denonstrated. The tests proposed by the contractor shall include
the tests of 1-4.4, The plan shall include, but is not [imted to, the
following information in the follow ng sequence, for each test:

(a) Sequence and schedul e of tests.

(b) Description of how the test is to be perforned,
i ncluding operating nodes.
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1-4.2.1.4 Inspection after each test.- At the conpletion of each test,
t he equi pent shall be examined for indications of danmage or deterior-
ation to assure specification conpliance.

1-4.3 Validation and denonstration of quality requirements.- The
procedure to be followed by the contractor in validating and denon-
strating that the RVR system neets the requirenents of this speci-
fication consists of four phases:

Phase | - Prebid sensor validation.
Phase Il - Reliability verification.
Phase Il - Preproduction testing.
Phase IV - Production testing.
1-4.3.1 Phase | . Pref abricati on sensor validation.- The sensors

included in the RVR system submitted in fornmal response to this
of fering shall have been sufficiently tested to denonstrate their
ability to meet the performance set forth in this specification. O her
factors, such as reliability, can be presented based on other than
empirical docunentation. As a mininum these tests shall be the sane
as (or be equivalent to) the tests outlined in this specification for
each sensor and shall have been acconplished by the contractor or the
sensor vendor. These tests shall be fully documented and shall provide
justification that the sensor neets the accuracy and reliability
requirenents of this specification within the stated environmental
conditions.

1-4.3.2 Phase |1. Reliability verification.- After contract award,
the contractor shall verify, through a series of verification reviews,
that his overall systemis in conpliance with the reliability require-
ments of this specification. Mthematical nodeling shall be used to
predict systemreliability.

1-4,3.2.1 Reliability modeling.- A reliability nodel (MIL-STD-785B,
Task 201) based on systenisubsystem functions shall be devel oped and
mai nt ai ned. As the design evolves, a reliability block diagram shall

be devel oped and maintained for the systenfsubsystem with associated
allocations and predictions for all itenms in each reliability block.

The reliability block diagram shall be keyed and traceable to the
functional block diagram schematics, and drawi ngs and shall provide
the basis for accurate mathematical representation of the RVR system
reliability. Nomenclature of itens used in reliability block diagrams
shall be consistent with that used in functional block diagrans,

drawi ngs, schematics, and specifications. The nodel outputs shall be
expressed in terns of contractual reliability requirenents and ot her
reliability ternms as specified. The reliability model shall be updated
with information resulting fromreliability and other relevant tests,
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as well as changes in configuration and operational constraints.
I nputs and outputs of the reliability nmathematical nodel shall be
conpati ble with the input and output requirenents of the system and
subsystem | evel analysis nodels

1-4.3.2,2 Reliability prediction.~ Reliability predictions
(MIL-STD-785B, Task 203) shall be nade for the systenisubsystem
Systemreliability shall be based upon failure rates of critical
subsystems, as defined in paragraph 1-3.7.2. Predictions shall account
for, and differentiate between, each node of operation as defined in
this specification. Predictions shall be nmade show ng basic relia-
bility (MIBF) of the itemduring the life specified by the Governnent
to provide a basis for life-cycle cost and |ogistics support analysis.
These predictions shall be nmade using the associated reliability block
diagram and failure rate data approved by the Governmnent. [tems shal
not be excluded fromthe reliability predictions unless substantiating
docunment ation verifies that the itemfailure has no influence on the
required neasure of reliability. Prior to such exclusions fromthe
predictions, an assessnent and approval shall be obtained from the
CGovernment.  The followi ng guidelines shall be used in the reliability
predi ctions:

(a) Wien the individual part operating conditions are defined,
the prediction procedure in section 2 of MIL-HDBK-217 shal
be used

(b) If part type and quantity is the only information available,
the prediction procedure of section 3 of MIL-HDBK-217 shal
be used.

(c) Predictions for electronic equipnent shall be nmade using one
of the two nethods contained in MIL-HDBK-217. Predictions
for mechanical, electrical, and electro-mechanical equi pnent
shall be made using either contractor data or alternatives,
both of which shall require Government approval

(d) The use of failure rate data obtained from past experience of
system conponents may be applicable for the RVR system
dependi ng upon the degree of simlarity existing both in the
hardware design and in the anticipated environnents. Use of
such data is subject to approval of the Covernnent

1-4.3.2.3 Reliability verification reviews.- The contract shall
specify at least two reliability verification reviews: a prelimnary
review and a final review These reviews will give the contractor the
opportunity to provide the results of his reliability prediction to
the CGovernment. During the final review, reliability predictions based
upon the reliability nodel shall reflect conpliance with the relia-
bility requirenents of this specification (1-3.7.2). Upon acceptance
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mental testing. These tests are part of the Test, Analyze, and Fix
(TAF) concept MIL-STD-2068(AS). Therefore, any failure or excessive
repair or recalibration shall be the subject of analysis; and correc-
tive action shall be defined. Any design change or nodification that
results shall be inmmediately inplenmented on one or both (at the dis-
cretion of the Government) of the systen(s) in this test programto
denonstrate the adequacy of the fix. Wien all appropriate tests have

been successfully denmonstrated, the change shall be inplemented on all
RVR syst ens.

1-4.3,3.3 Design changes or system nodifications.- During the tests
outlined above, any problens, failures, or other reasons for non-
conpliance with the provisions of this specification shall be the
subject of imediate analysis. Wen this analysis determ nes the need
for a design change, nodification, or other "fix," the contractor shall
be responsible for the retrofit of all systens produced, as well as
i ncorporation of the change on all new production equipnent.

1-4.3.3.4 Production approval.- The Governnment shall not approve full
production of the RVR systemuntil the tests outlined in this paragraph
have satisfactorily denonstrated conpliance with the functional,
accuracy, reliability, naintainability, and other requirenents of this
speci fication.

1-4.3.4 Phase |V. Production testing.- During production, production

(1-4.4.4) and type (1-4.4.5) tests shall be performed in accordance
with this specification.

1-4.4 System testing.- Five classes of tests are required to conplete

the four phases in the validation and denonstration of quality require-
ments as follows:

(a) Contractor's prelimnary tests (l1-4.4.1)

(b) Design qualification (first article acceptance) tests
(1-4.4.2)

(c) Reliability and maintainability tests (1-4.4.3)
(d) Production tests (1-4.4.4)
(e) Type tests (1-4.4.5)

1-4.4.1 Contractor's prelinmnary tests.- Prior to the tine the
contractor notifies the Governnent that the initial production
equi prment is ready for inspection and to denonstrate readiness for
i nspection, he shall nmake one conplete set of all prelimnary tests
required by this specification. These prelininary tests shall be nmade
on the subsystem conponents of two prototype systems. The contractor's
prelimnary tests do not constitute any of the regular design
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(a) Production tests. (Paragraph 1-4.4.2.1)

(b) Environnental tests. (Paragraph 1-4.4.2.2)

(c) Power and el ectromagnetic tests. (Par agraph 1-4.4,2.3)

(d) Functional and accuracy tests. (Paragraph 1-4.4.2.4)

(e) Reliability tests. (Paragraph 1-4.4.3)

(f) Maintainability demonstration. (Paragraph 1-4.4.3)
1-4.4.2.1 Production tests.- Each RVR systemto be used in the design

qualification tests shall first pass the production tests (1-4.4.4).
In addition, each system shall be first visually inspected for:

(a) Accessibility of conponents for maintenance (1-3.3.1.3,
1-3-302)0

(b) Any unsafe features (1-3.3.3.9).

" (¢) Cable connectors, circuit boards, nodules, sensors,
etc., for specification design conpliance (1-3.3.3).

(d) Adequacy of maintenance test points (1-3.3.3.12).

1-4.4.2.2 Environnental testing.- The contractor shall develop the
necessary tests (subject to Government approval) to assure that the RVR
system conplies with the performance requirenents of this specification
under the environmental conditions specified in 1-3.2.3.2 and parts 2
through 10. Sone of these tests may be perforned concurrently with
ot her design qualifications tests. These tests shall be conducted in
accordance with the test plan (1-4.2). This plan shall define the
environnental test levels for each test (which nay be different for
various RVR subsystens), the RVR system state during each phase
(operating or nonoperating), and RVR system inputs and expected
outputs. Standard and special instrumentation shall be defined. The

test plan shall define the failure criteria for the test. They shall
include:

(a) Inability of any itemto performits required function
within the specified limts under stated conditions.
Exanples of this type of failure include drift,
intermittant operation, lack of response to Inputs,
output loss, etc
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(b) Catastrophic failures due to a mechanical or structural

failure resulting from any of the environmental tests.

1-4.4,2.3 Power, electronmagnetic, and lightning protection testing.-

The RVR system shall be subjected to power, electronmagnetic, and
l'ightning protection testing using a contractor-devel oped, Government-
approved procedure that incorporates the follow ng guidelines:

(a)

(b)

(c)

‘. (d)

Power input variation tests - The RVR system shall be
subjected to maxinum and nminimm frequencies and
vol t ages specified (102 and 138 volts, 59 and 63 Hz).

No degradati on of RVR system accuracy or performance
shal | occur as a result of under or overvoltage, |ow or

hi gh frequency, or conbination thereof. The RVR system
shall be evaluated for degradation of accuracy or
performance for a mininumof 15 mnutes at each extrene
of voltage and frequency.

Monent ary undervol tage tests - The RVR system shall be
subjected to nomentary undervoltage tests (i.e., below
102 V) and shall suffer no pernmanent damage to accuracy
or performance when returned to normal operation
vol t ages.

Abnorrmal surge voltage - The RVR system shall be
subjected to an abnornal surge voltage of 148 V rms, 60
Hz for 1 second w thout generating erroneous outputs or
suffering permanent damage to the RVR conponents.  Upon
application of normal rated voltage (120 V AC, 60 Hz),
t he RVR conponents shall be checked for accuracy and
performance. As a minimum the surge voltage shall be
applied to the RVR system three tines at |o-second
intervals.

Transi ent susceptibility tests -= The RVR system shall be
tested for degradation of accuracy or performance due to
powerline transients and signal line transients.

(1) AC powerline transient susceptibility shall be
evaluated in accordance with NWS Transient
Susceptibility Standard, My 1978, Test Level I,
Wi th a no-upset acceptance criteria.

(2) Signal line transient susceptibility shall be
evaluated in accordance with NWS Transient
Susceptibility Standard, May 1978: crosstalk wth
a no-upset acceptance criteria and lightning tests
with a no-reset acceptance criteria.
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performance. As a minimum the surge voltage shall be
applied to the RVR system three tines at |o-second
intervals.

Transi ent susceptibility tests -= The RVR system shall be
tested for degradation of accuracy or performance due to
powerline transients and signal line transients.

(1) AC powerline transient susceptibility shall be
evaluated in accordance with NWS Transient
Susceptibility Standard, My 1978, Test Level I,
Wi th a no-upset acceptance criteria.

(2) Signal line transient susceptibility shall be
evaluated in accordance with NWS Transient
Susceptibility Standard, May 1978: crosstalk wth
a no-upset acceptance criteria and lightning tests
with a no-reset acceptance criteria.
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matrix thus consists of three obstructions to vision by two extinction
coefficient ranges. Each box in the matrix should have at |east 100
sanpl es (except as noted above). Al data collected nust be included,
but the nunber of data sanples falling outside the 16.5% error levels
(see Appendix |) nust be normalized to the total nunber of sanples
under given conditions. In order to nmeet the accuracy test, no nore
than 10 percent of the data sanpl es weighted over the entire test
matrix may fall outside the 16.5-percent error limt. Also, |less than
one percent shall show errors larger than a factor of two.

Test Matrix Wighting (Percent)

Extincti On(foefficient Fog Rai n Snow
(km-")

15-50 20 6.7 6.7

50-350 20 6.7 6.7

1-4.4,2.4.3 Systemstability tests.- Tests shall be perforned to
denonstrate that the RVR system conplies with the system stability.

1-4.4.3 Reliability and maintainability testing

1-4.4.3.1 Reliability devel opnent testing.- The contractor shall
conduct reliability development testing to deternine that the RVR
systemis in conpliance with the requirenents of 1-3.7, as described in
the Reliability ProgramPlan (1-3.7.3.1), and 1-4.3.3.2.

Four systens shall be tested. Two shall be the systens subjected to
the test procedures  previously described in 1-4.4.2 (Design
Qualification Tests). After satisfactory conpletion of these tests,
these. units shall be installed by the contractor in an operational
location (to be determined by the Governnent). System performance will
be continuously nonitored and docunmented by the contractor for an
operational test life of 6 nonths. (After 6 nonths of operation, these
systems will undergo repeat testing of the design qualification test
procedures (1-4.3.3.1).

The renaining two systens subjected to reliability devel opnent testing
shall be installed by the contractor at |ocations approved by the
Gover nnent . The sites will be selected to subject the equipnent to
naturally occurring environnental extremes, as well as other conditions
not readily stimulated in an environnental |aboratory, such as bugs,
birds, unstable soil, etc.

In addition to providing reliability data, the tests shall also serve
ot her purposes. They will denonstrate proper RVR system operation
(correct neasurenment and processing of data and products, operator and
user interfaces, operation of the product dissennation devices, and
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circuits) and the adequacy of the preventative maintenance procedures
and intervals.

The reliability tests shall be designed to establish sensor stability,
general system serviceability (i.e., no problenms with insects, birds,
or other unforseen environnmental factors), and to provide an estimte
of system and subsystem MIBF. The RVR systens under test shall receive
the preventative (schedul ed) naintenance specified in the maintenance
manual (1-3.5). System operation shall be nonitored daily, and any
failures or out-of-specification performances shall be immediately
docunented and corrected. Data to be collected shall include, but is
not limted to

(a) Calibration/ maintenance | og.

(b) Notes of any unusual effects upon performance (i.e., fog
on lens/w ndow, spider webs, etc.)

(c) Failure description and restoration actions
acconpl i shed.

(d) Time to correct each failure

1-4.4.3.2 Maintainability demonstration.- A mintainability denonstra-
tion shall be conducted on one systemto verify that the objectives of
the maintainability program(1-3.7.4) have been net. Faults shall be
randomy inserted into each conponent of the system and corrective
mai ntenance times recorded. The individual (s) performng the
mai nt enance will be an FAA electronics technician who has received
i ndoctrination training in accordance with the contractor-devel oped
operations and nmi ntenance manual (1-3.5). Corrective repair tinmes for
each maintenance task shall consist of:

(a) Time to sense or verify a failure
(b) Tine to locate the fault.

(c) Time to isolate to a renpvable or adjustable conponent,
modul e.

(d) Tine to renove/repl ace
(e) Tine to nake adj ustnments.

(f) Time to verify correct operation.
The total time to conplete each task shall be neasured, and the
arithmetical nmean of the tinmes shall be calculated. The MTTR shall not
exceed 30 minutes, and 90 percent of the repair times shall be less
than 1 hour
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(c) Conponent fit.

(d) Finishes.

(e) welds.

(f) Sol der joints.

(g) Lubrication.

(h) Corrosion prevention

(1) G oundi ng.

(j) Conformty to standard parts.
(k) G her visible defects.

1-4.4.4.2.2 Electrical performance tests.- Each RVR system shall be

given a thorough electrical performance test to deternmine that all
circuits are inherently sound and that overall performance of the
equipment is in conpliance with the requirements of this specification
The tests shall include, but are not necessarily limted to: proper
functioning of all [Ianps, swtches, displays, controls, circuit
breakers; proper voltages at all test points; proper built-in test
capability.

1-4.4.4.2.3 Burn-in test.- Each RVR system shall be subjected to a

48-hour burn-in test (with tenperature cycling of at |east three tines
fromspecified mnimumto maxi mum tenperature) for verification of the
manuf act uri ng production process. In case of failure, the test shall
be restarted after repair and shall be run until 48 continuous
failure-free hours are accumulated. All failures shall be docunented
and analyzed, and appropriate corrective action shall be taken if
failure trends are indicated

1-4.4.4.2.4 Mechani cal perfornance tests.- Each RVR system shall be
given a thorough nechanical test to insure conpliance with the
mechani cal requirenments of this specification. This test shall
include, but not be limted to, trials to denonstrate the function and
conpl eteness of operating parts, blowers, connectors, and controls. In
addition, prior to the burn-in test (1-4.4.2.3), the equi pment shall be
subjected to randomvibration of 5g rms in a direction perpendicular to
the plane of the printed circuit boards (equipment is not operating)

1-4.4.4.2.5 System cali bration test.- The contractor shall include a
procedure within his test plan that will result in factory calibration
of the systemw thin the accuracy requirements of 1-3,2.1.3. This
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(b) Wen the type test is successfully conpleted, the systemin the
group from which the type test system was taken is released for

final inspection and shipnment; the equipnents in the next
succeeding type test group are released for inspection and

production testing only. If it is the last type test group
successful completion O the type test releases all remaining

systems for final inspection and shipnent

(c) If atype test is not sucessfully conpleted and requires
parts or design changes, or both, in order to neet the
specified type test paraneters

(1) These parts or design changes, or both, shall be
incorporated in the group fromwhich the type test
system was taken; and all systens shall be retested
to the extent determined necessary by the
Government:, prior to final inspection, acceptance
or delivery,

(2) The contractor shall propose a plan, acceptable to
the Government, for the correction/nodification of
previously accepted and delivered systems in accor-
dance with the contract. \Were field nodification
is appropriate (whether by contractor or Governnent
personnel ), the contractor shall provide the neces-
sary parts, instructions, and instruction manual
revisions in accordance with FAA Order 1320.33B,
" Equi pnent Mbdi fication and Facility Instruction
Directives."

1-4.5 Test equi prent.

1-4.5.1 Furnishing of test equipment.- The contractor shall supply al
test equi pment necessary for the tests required. The contractor shal
provide and naintain all neasuring and test equipnent in accordance
Wi th FAA-STD-013 or the contract schedule, including on-site testing if
installation is a requirenment of the contract.

1-4.5.2 Basic instrunent accuracy.- Instruments for neasurenent of
certain basic electrical quantities shall have the accuracies specified
in Table 1-III, or better (instrunent manufacturer's rating or testing
| aboratory certification). The percentages given in Table 1-III for
indicating instruments are percentages of full scale. Al readings
shall be nmade within the upper 50 percent of the scale arc
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1-4.5.5 Humidity wuwezsunement accuracy.- The techniques used to neasure
relative humdity shall provide readings within 5 percentage points of
true relative humdity.

1-4.5.6 I nstrunent accuracy for other nmeasurenents.- Instruments for
the neasurenent of quantities other than those specified in 1-4.5.2 to
1-4.5.5 shall have actual calibrated accuracies greater by a factor of
three (as a mnimnm with reference to the tolerance specified for each
el ectrical quantity.

1-4.6 Availability of applicable docunents.- The contractor shall make
avail abl e for reference use by the FAA QRO a conpl ete set of the appli-
cabl e documents (specifications, publications, -drawings, etc., except

those issued by the FAA) for the equi pnent being furnished on the
contract.

1-4.7 Inspection of design and production status.- Upon request from
the Government, the contractor shall maeke available for review at his
plant, at any stage of the contract, all information regarding the
desi gn and production status of the equi pment being manufactured under
the contract. Such information shall be available at the plant regard-
| ess of- point of manufacture of the individual conponents. The con-
tractor shall provide, for retention by the CGovernnent, two copies of
each schematic and logic diagramon all electronic assenblies. The
schematics shall be those in effect at the time the request is made
and all subsequent revisions shall be provided, if requested by the
Gover nment .

1-5. PREPARATION FOR DELI VERY

1-5.1 General preparation requirenments.- The RVR subsystenms, with the
exception of sensors, shall not require disassenbly prior to packaging
Preservation, packaging, and marking shall be in accordance with the
requi renents of MIL-E-17555G.

1-5.2 Preservation and packagi ng.- Each unit, conplete with two sets
of instruction books, shall be individually preserved and packaged in
accordance with MIL-E-17555G, subparagraph 3.3.1, Level C.
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2-3.2.1,2 Sensor resolution.-

100 feet from 100 to 800 feet
200 feet from 800 to 3,000 feet
500 feet from 3,000 to 6,000 feet

Paragraph 1-3,2.1.3 lists the reporting values and breckpe? nre for
various light settings and backgrounds.

2 3.2.1.3 Accuracy.- The visibility sensor shall have an accurzacy

+ 10 percent (root-nean-square equivalent) of an RKVR value. (botc
that Paragraph 1-3.2.1.4 requires a system accuracy of lecs thon -
percent of the RVR val ue (RMSE)).

By "root-nean-square equivalent” is neant the equivalent 9f‘>-w~:
confidence level of a normal error distribution having a standax

devi ation of 10 percent. The 90 percent confidence level correapends
to 1.65 times the standard deviation or a 16.5 percent error, Thuso
the cal cul ated RVR val ue nust agree with a standard measuremont to
within 16.5 percent accuracy at |east 90 percent of the tiwc. It muest

also agree to within a factor of two 99 percent of the tirc. A
fractional error in extinction coefficient translates into & fra--
tional error in RVR that is equal to or somewhat smaller. In order to
meet the RVR accuracy requirement, the sensor Will be required to ncet
the nore stringent requirement of applying the 90-percent and S9%-perce
confidence levels to extinction coefficient errors rather than vk
errors.

2-3.2.2 Background sensitivity.~ Measurements from the visibi Iizw
sensor shall not be affected by sunlight nor by rapid changes (i.e.,
one minute) in background Iight.

2-3.2.3 Calibration.- A nethod of calibration tracecable tc 20 ¥
transmissometer standard nust be provided. Instruments vhu,h EYC no
transmissometers nmust be supplied with a calibration bty vh‘ h thoir
response can be checked. For all sensors, these calibrationz, wus t i
included: zero signal , nid-range signal and near maxirum. 'Im:«
purpose of the mid-range calibration is to check the lincarit; o) the

sensor.

2-3.2.3.1 Sensor stability.- The sensor stzbility in & G0-¢
val shall not cause an RVR error of nore th:,,n I 0 parcent fer
sensitive reporting val ue.

2-3.2.4 Scattered Light Error in Transmissomtters .— A& very §
consideration in the accuracy of a transmisccmeter measuros ~ot in (b -
extent to which it measures the regular travsmittance of the oono s
phere and is not influenced by scattered 1i;ht 1
narily be received in the absence of the scatieris
constitutes an error in the measurenent.

2-3.2.4. 1 Absorption Error in Scattering C¢
i nportant consideration in the accuracy of X v Cey
scattering coefficient nmeters is the extent to which tha [n-tvor

-



[R]
4
N

2-3.2.1,2 Sensor resolution.-

100 feet from 100 to 800 feet
200 feet from 800 to 3,000 feet
500 feet from 3,000 to 6,000 feet

Paragraph 1-3,2.1.3 lists the reporting values and breckpe? nre for
various light settings and backgrounds.

2 3.2.1.3 Accuracy.- The visibility sensor shall have an accurzacy

+ 10 percent (root-nean-square equivalent) of an RKVR value. (botc
that Paragraph 1-3.2.1.4 requires a system accuracy of lecs thon -
percent of the RVR val ue (RMSE)).

By "root-nean-square equivalent” is neant the equivalent 9f‘>-w~:
confidence level of a normal error distribution having a standax

devi ation of 10 percent. The 90 percent confidence level correapends
to 1.65 times the standard deviation or a 16.5 percent error, Thuso
the cal cul ated RVR val ue nust agree with a standard measuremont to
within 16.5 percent accuracy at |east 90 percent of the tiwc. It muest

also agree to within a factor of two 99 percent of the tirc. A
fractional error in extinction coefficient translates into & fra--
tional error in RVR that is equal to or somewhat smaller. In order to
meet the RVR accuracy requirement, the sensor Will be required to ncet
the nore stringent requirement of applying the 90-percent and S9%-perce
confidence levels to extinction coefficient errors rather than vk
errors.

2-3.2.2 Background sensitivity.~ Measurements from the visibi Iizw
sensor shall not be affected by sunlight nor by rapid changes (i.e.,
one minute) in background Iight.

2-3.2.3 Calibration.- A nethod of calibration tracecable tc 20 ¥
transmissometer standard nust be provided. Instruments vhu,h EYC no
transmissometers nmust be supplied with a calibration bty vh‘ h thoir
response can be checked. For all sensors, these calibrationz, wus t i
included: zero signal , nid-range signal and near maxirum. 'Im:«
purpose of the mid-range calibration is to check the lincarit; o) the

sensor.

2-3.2.3.1 Sensor stability.- The sensor stzbility in & G0-¢
val shall not cause an RVR error of nore th:,,n I 0 parcent fer
sensitive reporting val ue.

2-3.2.4 Scattered Light Error in Transmissomtters .— A& very §
consideration in the accuracy of a transmisccmeter measuros ~ot in (b -
extent to which it measures the regular travsmittance of the oono s
phere and is not influenced by scattered 1i;ht 1
narily be received in the absence of the scatieris
constitutes an error in the measurenent.

2-3.2.4. 1 Absorption Error in Scattering C¢
i nportant consideration in the accuracy of X v Cey
scattering coefficient nmeters is the extent to which tha [n-tvor

-



2-4

- Range
P Accuracy . :
o - Background sensitivity o
e Calibration stability’ .
Scattered 1light:error, etc.

<
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(c) Sensor nonitoring test
; BRI R Lo L o , ,

These tests shall be performed in addition to those given in part l<4

of this specification,

2-4.,2.1. E_r'i:\vzi'fonmental.‘stress screening - (ESS) .- The purpose of these .
tests is for the early identification of failures of parts, subassem-
blies, .and conplete wunits due to weak parts, workmanship defects, and
ot her nonconfornmance anomalies. During ESS, the sensor shall be
cycled through its operational nodes in accordance with the ‘test
procedures of FAA-G-2100, paragraph 4-11, while sinmultaneously belng
subjected.to the enV|ronnentaI servi ce conditions ‘of 2-4.2.2.

2-4.2.2 Environmental service conditions.- Each RVR sensor:furnished
by the contractor shall be installed at airports for continuous and
unattended operation outdoors. The components-shall withstand and -
operat e without damage-or degradation of performance dur|ng shlpnent
storage, .and operationin accordance with the requirenents of this
speC|f|cat|0n when subjected to all conbinations of environmenta
mechani cal, and el ectrical service conditions within the=limitations’
of the follow'ng

2-4,2.2.1 Natural environment.- The natural environnental service
conditions are those designated as environment [Il in accordance wth
FAA-G-2100c, paragraph 3.2.15.

2-4.,2.2.1.1 Rain.~- Expdsuré‘to rain in accordance with MIL-STD-810c,
Met hod 506.1.

2-4.2.2.1.2 Salt fog.- Exposure to salt fog in accordance wth
MIL-STD-810c, Met hod 509.1.

2-4.2.,2.1.3 Dust.- Exposure to dust in accordance with MIL-STD 810c,
Met hod 510.1. , .

2-4.2.2.1.4, Fungus. -. Exposure to fungus in accordance with -
MIL-STD-810c, M e t h o d 508.1.

2-4.2.2.2 . | nduced Envirénment;f The - induced environmental service
conditions are those as specified herein

2-4.2.2.2.1 El ectromagnetic, interference.- Exposure to electromag-
netic-emissions (see paragraph 1-3.3.3.6). ¥

2-4.2.2.2.2 Acoustical interference.— Exposure to acoustic noise in
accordance wth MIL-STD-810c, Method 515.2,

4,2.2.2.3 Visible .1ight interference.~ Exposure to -solar radiation
unshine) in accordance with MIL-STD-810c, Met hod 505.1.

2-
(s
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2-4.2.2.3 Mechanical.- The equiprment shall withstand vibration and
shock in accordance with MIL-STD-810c, Method 514.2 and Met hod 516.2.

2-4.2.2.4 Electrical.- The equi pment shall operate when powered from
a single-phase two-wire source, with the voltage and frequency
characteristics bel ow.

2-4,2,2.4.1 Voltage.- The equi pment shall operate when powered from
all voltages within the linmts of 102 to 138 volts.

2-4.2.2.4.2 Frequency.- The equipnent shall operate when powered from
all frequencies within the limts of 57 hertz to 63 hertz.

2-4.2.3 Performance tests.- The contractor shall develop the test
pl an and procedures to denonstrate that the RVR sensor operates in
accordance with the requirements of 2-3.2.1 and its subdi visions.

2-4,2.4 Sensor nonitoring test.~ Tests shall be perforned to
denonstrate that the sensor operates in accordance with the
requi renents of subparagraph 2-3.2.6.
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PART 3 - DATA PROCESSI NG UNI T

3-1. SCCPE

3-1.1 Purpose.- This part establishes the performance, design, and
test requirements for the data processing unit (DPU) of the RVR system
The general requirements for the RVR systemcontained in part 1 forma
part of this specification.

3-2. APPLI CABLE DOCUMENTS

3-2.1 General.- The applicable docunents for part 3 are contained in
part 1, 1-2.

3-3. REQUI REMENTS

3-3.1 General.- The main functions of the DPU are data acceptance

data processing, and product dissemnation to the CPU. The DPU accepts
data inputs, perfornms various data processing functions, inplenments the

RVR al gorithm and prepares DPU products for dissenmination. T h e DPU
shall be a plug-in mdule of the CPU.  The DPU software shall include

the algorithms for data reduction, a DPU nonitor program diagnostics,

and appropriate routines for execution of the various DPU functions

3-3.1.1 Equi prent to be furnished by the contractor.- The contractor
shall provide the plug-in nodule DPU to accept, process, and distribute
RVR val ues and additional information as specified herein

3-3.2 DPU characteristics.

3-3.2.1 DPU inputs

3-3.2.1.1 Visibility sensor.- The DPU shall accept a serial ASCl
signal fromthe renmote data collection interface (RDCI) unit for the
visibility sensor. The DPU shall process the input fromonly one
visibility sensor.

3-3.2.1.2 Anbient |ight sensor.- The DPU shall accept a serial ASC I
signal fromthe renote data collection interface (RDCI) unit for the
ambi ent |ight sensor.

3-3.2.1.3 Runway light intensity monitor.- The DPU shall accept a
serial ASCI| signal fromthe renote data collection interface (RDCI)
unit for the runway light intensity nonitor

3-3.2.1.4 Central processing unit.- The DPU shall accept a signal from
the central processing unit

3-3.2.1.5 External interface requirenents.- Data transm ssion between

the RDCI, ALS, RLIM, and DPU shall be bit orient%%gand asynchr onous
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signal fromthe renote data collection interface (RDCI) unit for the
ambi ent |ight sensor.
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serial ASCI| signal fromthe renote data collection interface (RDCI)
unit for the runway light intensity nonitor
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the RDCI, ALS, RLIM, and DPU shall be bit orient%%gand asynchr onous
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the DPU. The nmeasurenent shall always be performed when power is
initially applied to the DPU., The neasurement shall be perforned on
each transition of the ambient illum nation |evel. Provision shall be
made to visually indicate at the central maintenance display/recorder
and each renpte display that the measurenment is in progress. The
neasurement shall take 1 minute or less. This applies only to those
sensors that are sensitive to background changes.

3-3.2.2.3 DPU output.- The DPU shall provide an output to the central
processing unit (CPU).

3-3.2.3 DPU products.- The DPU shall generate the follow ng
i nformati on,

(a) Appropriate runway (e.g., RWY 32L)
(b) RVR location (e.g., touchdown, mdpoint, rollout)
(c) RVR value (e.g., 1800)
(d) Raw visibility sensor data
(e) Anmbient light (e.g., bright day, day, twlight, night)
(f) Runway light intensity (e.g., step 0-2, 3, 4, or 5)
(g) Renote maintenance nonitoring status as foll ows:
(1) Visibility sensor lanp operating tine
(2) Visibility calibration verification
(3) Cabl e/sensor failure

3-3.2.4 Product dissemination.- The DPU shall output its various
products via the interface ports described in 3-3.2.5.1.

3-3.2.4.1 Automatic dissemination.- The DPU output shall be routed
automatically to those output ports that feed equipment with a
receive-only capability and by command to the CPU.

3-3.2.5 Hardware.- In order to acconplish the above functions, the DPU
shall satisfy the followi ng hardware requirenents:

3-3.2.5.1 Interface ports.~ Interface ports shall be asynchronous
serial EIA-RS-449/232C* conpati bl e bal anced interface ports. The
product format shall be the sane ASCII format for all output ports.
Where differing display formats are required, the display shall be
programmed to reformat the data.

(a) Data input

1 input from CPU
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3 inputs from RDCI (serial ASCI)
2 spares (serial ASCI)

(b) Data out put

1 output for operations display units (one CMT/R, up to
6 tower cab, and as many as 20 TRACON di spl ays)

1 output to CPU
1 spare (serial ASClI)

*As used in this specification, RS-449/232C conpatible, neans the
contractor shall provide the capability to interface 232C and 449
devices with the local and off-site terminals in accordance with
ELA-RS-232C and 449. This may be acconplished by having a 449
connector on the termnals with an external 449/232C adapter, or by
havi ng connectors for 232C and 449 on the termnals.

3-3.2.5.2 Menory. - For future growh, the DPU will contain 50 percent
more nenory than necessary to acconmplish the requirenents of this
specification. The DPU shall contain three types of nenory
applications:

(a) The EPROM shall contain all DPU prograns, default system
paranmeters, algorithm constants, and the software
versi on nunber.

(b) The RAM shall contain the variable sensor paraneters;
status; and configuration, archived data, and
mai ntenance information. This nmenory shall be protected
with a rechargable battery source capable of retaining
the nenory for a period of 2 hours.

(c) Current data input fromthe sensors and DPU cal cul ati ons
shal|l be stored in a RAM

3-3.2.5.3 Processor(s).- Enough processing power in the DPU nust be
available to nmeet all specified functions with 50 percent excess in
processing time. The processor shall have the capability to double the
processing rate (for test purposes); therefore, all algorithm
processi ng shall be acconplished when data input rates are doubled

The followi ng response times shall be achieved

(a) RVR processing: time less than 3 seconds

(b) The digital data response tine shall be less than 5
seconds to begin the transmission. It shall include the
time required to load a peripheral data buffer (in a
display monitor, for exanple) with data fromthe DPU and

for a formatted display to appear.
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(1) Modul e nane.
(2) Author nane(s).

(3) Purpose - A brief statement identifying the purpose
of the nodul e.

(4) Execution nethod - The nethod of invoking the
modul e.

(5) External references - Al system nodul es and macros
referenced within the nodul e should be Iisted,
together with the reason for the reference if
necessary.

(6) Input arguments - Each argunent |isted by nane.
For each, its purpose, value restriction, type, and
di mensi ons should be identified.

(7) Qutput argunents - Each output argument listed by
name, with all information as per (6) (input)
detail ed.

(8) Externally addressed storage references - Each
external block (word) referenced by the nodul e
shal | be described by name, contents, and purpose
of reference.

(9) Internal tables/work areas - A diagram or |ist
showi ng the format of each table or work area shall
be included. A reference to published or dictated
tables may be sufficient.

(10) Method - A brief narrative describing the nodul e
execution may be specified. \Were feasible, the
modul e program desi gn | anguage (PDL) equi val ent nay
be included in the prol ogue.

(11) Error processing = All error or exceptional
conditions checked and the response to each
condition shall be identified.

(12) Assunptions/restrictions = Al inherent assunptions
and restrictions regarding processing logic or data
shall be clearly specified.

(13) Transportability limtations = All characteristics
which limt the nodule's transportability shall be
identified (e.g., processing steps which are
dependent on specific sensors or data from
particul ar devices).
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impl ementation. The earlier stages are subjected to considerable
regression testing; thus, the amount of final testing is significantly
reduced

3-3.2.7.4 Program desi gn | anguage.- The PDL is a design and
docunentation tool that encourages a structured approach to program
design. The PDL shall be used during all phases of modul e design and
shal | appear in the mpbdule prologue in the source listing. Sufficient
and consistent comments and |abels shall be enbedded in the source code
to correlate the PDL and the source code

3-4., PERFORMANCE TESTS

3-4.1 DPU tests.- Tests of the DPU shall be performed in three stages.

(a) Digital data sets supplied by the contractor shall be
input to the DPU and run at anbient tenperature and at
the environnmental conditions specified in 1-3.2.3.2to
verify accurate and correct operation of the algorithns.
Fi xed and variable data sets shall be provided to
exercise the DPU over the full range of possible sensor
inputs and shall include various overrange and abruptly
changing data to check the paraneter quality contro
routines. Smaller data subsets shall be run with the
DPU operating in extreme environmental conditions (Part
1, 1-3.2.3.2).

(b) Analog data sets (or digital data sets, if sensor output
is digital) corresponding to the digital data above
shall be input to RDCI and run at anbient and extrene
environments to verify accurate and correct operation of
the data acquisition subsystem when connected to the
DPU.

(c) Finally, actual sensor devices shall be connected to the
DPU through the RDCI interface and driven by actual or
simul ated weather conditions to verify accurate and
correct operation of the entire RVR system The sensors
shal | have passed their individual performance/acceptance
tests.
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4~3.2.2 Coded output.- The output of the ambient |ight sensor shall be a
coded signal with a unique output corresponding to each level of anbient
l'ight.

4-3.2.3 Spectral response.- The overall spectral response shal
approxi mate that of the human eye

4-3.2.4 Obstruction.- The sensor shall be capable of preventing the
obstruction of any part of the field of view due to ice, snow, or frost
accumul ati on.

4-3.2.5 Environnental service conditions.- The ALS shal| be designed for
continuous, unattended operation in the environnental service condition
as specified in 1-3.2,.3.2,

4-3.2.6 Accuracy,- The accuracy of the ALS nust be such as to insure the
accuracy of the systemin accordance with 1-3,2.1.4.

4-3.2.7 Renpte maintenance nonitoring.- The ALS shall include signa
outputs to monitor the follow ng paraneters

“ (a) Calibration verification.
(b) Cabl e/ sensor fail alarm

4-3.2.8 Calibration.~ The calibration of the ALS shall be acconplished
with the use of a calibrated photometer to neasure the sky brightness
Certification of conpliance and certification data for the calibrated
phot oneter shall be provided by the contractor/manufacturer

4-3.2.8.1 Stability.- The ALS shall renmain stable within the specified
system accuracy, 1-3.2.1.3, for a mninum of 90 days.

4-4, PERFORMANCE TESTS

4-4.1 ALS test.- The contractor shall develop the test plan and
procedures to denonstrate that the ALS operates in accordance with the
requi renents of 4-3,2.6.
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PART 5 - RUNWAY LI GHT | NTENSI TY MONI TOR

5-1. SCOPE

5-1.1 Purpose.- This part establishes the performance, design, and test
requirenents for the runway light intensity nonitor (RLIM) of the RVR
system  The general requirements for the RVR systemcontained in part 1
forma part of this specification

5-2. APPLI CABLE DOCUMENTS

5-2.1 General.- The applicable documents for part 5 are contained in
part 1, paragraph 1-2,

5-3. REQUI REMENTS

5-3.1 Géneral.- The RLIM shall nonitor the runway lighting system which
includes both the centerline lighting system and the edge lighting

system select one of five brightness levels for each system and provide
a coded output signal to the DPU for each lighting system (centerline
edge).

5-3.1.1 Equi pnent to be furnished by the contractor.- The contractor
shal | provide the equipnent, including power supplies, necessary to
monitor the centerline lighting system and the edge lighting system

5-3.2 Runway |ight intensity nonitor characteristics.-

5-3.2.1 Stepless bri ght ness control.- The RLIM shall be capabl e of
sensing either voltage or switch position to gather data. Were a
"stepless brightness" control is used to control the runway |ighting
system the RLIM shall be able to distinguish and sel ect one of the
following ranges

Edge

Li ght Intensity Vol t age
Setting (Typical) (Typical)
5 10,000 Candelas 116 - 122
4 2,000 Candelas 89 - 100
3 400 Candelas 69 - 80
2% 0 Candelas 57 - 67
1* 0 Candelas 47 - 56

* These two settings shall be treated as if the runway
lighting systemis off
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PART 6 - REMOTE DISPLAY

6-1. SCCPE

6-1.1 Purpose.- This part establishes the unique performance and test
requirements for renote displays. These displays can be used al one
(receive-only functions) or in conjunction with the CMT/R (input-output)
(part 7). The general requirements for the RVR system contained in
part 1 forma part of this specification

6-2. APPLI CABLE DOCUMENTS

6-2.1 General.- The applicable documents for part 6 are contained in
part 1, paragraph 1-2.

6-3. REQUI REMENTS

6-3.1 General.~ The contractor shall provide the two basic types of

di spl ays dependi ng upon anbient light conditions to be used under
receive-only and input- output conditions. The displays shall be capable
of receiving the incomng serial data stream performing the required
error checks, and formatting the data for display

The contractor shafl provi de the follow ng equi pment as specified in the
contract:

(a) Display for normal l|ight conditions (75 to 100 ft
candl es) - For use by nmi ntenance technicians and
general users. Normal light conditions are defined as
those l|ocations having normal room |ight conditions
Wit hout space restrictions

(b) Display for high (up to 10,000 £t candl es) or |ow (bel ow
50 ft candl es) anmbient light conditions -

(1) Tower cab display ~ A display with a special
anti-glare treatnent of the front (view ng) surface
nornmally installed in an air traffic control tower.

(2) Termi nal Radar Approach Control (TRACON) display = A
display nornmally installed in a TRACON facility. The
display shall be of limted size

6-3.1.1 Equi pnent to be furnished by the contractor.- The contractor
shal |l provide the equipment, including power supplies, necessary to
display RVR values and selected information.
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Wave Length Range Percent Reflectance
Angle = 0 to 15 degrees Angl e = 30 degrees
440 nm .75 absolute
450 nm .5 absolute
470 nm .3 absolute
500-600 nm .4 absolute
630 nm .25 absol ute
680 nm .5 absolute
700 nm .75 absolute
450-650 nm .8 absol ute
425-700 nm .5 absol ute
500-620 nm .5 average

b Antireflective coating durability - The coating shal
be capable of w thstanding each of the followng
condi tions:

1 Continuous exposure for 24 hours in an atnos-

phere of 120° F and 90 percent * 5 percent
relative humdity w thout evidence of
deterioration,

2 The "Scotch tape" test w thout evidence of
deterioration. Apply a strip of |-inch wde
tape, 3M #250, or equivalent, pressed down
firmy by hand. Wth renoval of the tape, there
shall be no evidence of deterioration

(b) Multiple data formats are required to present RVR
i nformation.

(c) To alert users' when an RVR val ue received fromthe DPU is
below a threshold value preset by the user or a
mai nt enance mal function

(1) It shall contain an audible alarm of variable
intensity, to include an "on/nute" capability.

(2) It shall contain a visual alarm (blinking or reverse
video, etc.) to highlight the infornation

Provisions shall be included to disable this feature
by the operator

(d) It shall be readable in light levels varying from normal
room lighting to low anmbient lighting at view ng angles up
to 45° to the plane of the display and at a distance of 15
feet, by a person with normal (corrected to 20/20) vision
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6-3.2.2.1 Type of display.- The character size shall be approxi mately
3/8 inch wide and 1/2 inch high with 40 characters to the line and 12
lines displayed at any one tine,

6-3.2.2.2 Panel size.- The panel containing the indicators, power on
switch, and brightness control shall not exceed 6 inches high, 9 inches
wide, and 6 inches deep. The panel shall be designed to be mounted
through the front of a display console surface and secured

6-3.2.2.3 Power supply.- The power supply for the display may be
incorporated into the display or may be a separate unit attached by

| ocking a connector to the display. |f separate, AC power shall route
fromthe mains to the display power switch and then to the power supply
unit. It shall be DC overvoltage and overcurrent protected and shall be
input fused. It shall be attached by a cable of approxinately 6 feet

to the display unit and shall properly provide regulated voltages and
current as required. It will normally be installed in the TRACON

consol es.

6-3.2.2.4 Controls.- The TRACON display (6-3.2.2) shall contain an
on/ of f pushbutton switch which shall control AC power to the power
supply. -Panel markings (e.g., control settings) shall be illuninated
by a operator adjustable intensity control. An operator-adjustable
bri ght ness control shall be provided to vary the brightness of the
indicators from 100 percent to 5 percent of brilliance. The display
shall allow the operator to nanual ly select 3 of 12 DPU outputs to be
sinul taneously displayed. For each RVR displayed, the display shal
allow the operator to nanually select an RVR alarm threshol d.

6-3.2.2.5 Interface/addressing.- The TRACOW di splay shall be addressable
by up to 12 DPUs. The display shall contain interfacing electronics to
permt data transfer between the DPU and the display unit. The display
shal | be capable of accepting data from the DPU at |east once every

10 seconds. An RS-232C/RS-449 interface shall be provided.

6.3.2.3 Tower cab display.- The tower cab display shall be a display
with an anti-glare treatment of the front (view ng) surface. The
general requirenents of this display are the sane as those identified
for the TRACON display, 6-3.2.2.

6-4. PERFORVMANCE TESTS

6-4.1 Display test.- Tests of the displays shall be perforned as
foll ows:

(a) Digital data sets supplied by the contractor shall be
input to the display and run at anbient, and the
environnmental conditions specified in 1-3.2.3.2 to verify
accurate and correct operation of the algorithns. Fixed
and variable data sets shall be provided to exercise the
display over the full range of possible sensor inputs and
shal | include various overrange and abruptly changing data
to check the paraneter quality control routines. Snmaller
data subsets shall be run with the display operating in
extreme environnental conditions (Part 1, 1-3.2.3.2).
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al low the operator to manually select an RVR al armthreshol d.
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PART 7 - CENTRAL MAI NTENANCE TERM NAL/ RECORDER

7-1. SCOPE

7-1.1 Purpose.~ This specification defines the perfornmance, configura-
tion, and test requirenents for the central maintenance termninal/recorder
(CMT/R) used by an on-site operator (an observer or nmintenance techni-
cian) to nonitor the output and status of the system edit, and/or nodify
system outputs, reconfigure the system enter or change site-dependent

paranmeters, receive system failure nessages, and perform failure diag-
nostics.

7-2. APPLI CABLE DOCUMENTS

7-2.1 General.- The applicable docunents for part 7 are contained in
part 1, paragraph 1-2.

7-3. REQUI REMENTS

7-3.1 General.- The CMI/R shall be configured as a "smart" terminal. It
shall include a display (specified in part 6), mcroprocessor, keyboard,
magnetic storage capability, and any necessary RVR system processing
interfaces. The CMI/R shall enable an on-site operator to performthe
following functions

(a) Monitor the output of the RVR system by displaying the CPU
products on the CMT/R displ ay.

(b) Permt manual entries of system parameters and comments in
the Remarks Section of the CPU products. In the case of a
sensor failure or an incorrect CPU output, the operator
shall have the capability to replace the incorrect para-
meter value with a "missing" symbol in the RVR text

(c) The CMI/R shall have the capability to locally set alarm
(audi o and video) thresholds for RVR val ues

(d) The operator shall be able to use the CMT/R to reconfigure
the RVR system keyboard entries, such as deleting or
enabling a sensor, changing the site-dependent RVR
constants.

(e) The operator shall be able to use the CMT/R to query the
systemin order to determine its status. The system
shall be able to use the terminal for displaying all RMM
paraneters of any RVR subsystem or of the entire RVR
system depending on the requested data.
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(f) The CMT/R shall performthe on-site RMM functions. A
failure nessage shall be displayed and the failure
message printed. The operator shall be able to use the
CMT /R keyboard to perform system di agnostics down to the
subsystem level to determne the cause of the failure
message

(g) The CMT/R shall store all data generated by the CPU on
a storage medium The CMT/R shall store a mininmm of 15
days of data.

7-3.2 CMT/R performance characteristics,

7-3.2.1 RVR nonitoring.- The CMT/R shall perform the system out put
monitoring function. At the request of an operator, the station shal
di spl ay the current RVR output , maximum mini mum val ues neasured by any
RVR over a specific 10 mnutes, the last hourly data, or the archived
dat a.

When requesting archived data, it shall be possible to specify the tine
block in which data is requested, such as the last 12 or 24 hours or any

tine interval in the last 15 days. |If the volume of data exceeds the
capacity of the display's screen, it shall be paged or scrolled under
operator control. The information shall be displayed in the sane

format required for the displays

7-3.2.2 Manual data entry.- The CMI/R shal|l provide the capability for
manual |y entering data into the system The entry of data shall be
facilitated by special keys on the CMT/R keyboard. The contractor shal
propose to the FAA the procedures to inplement the requirenents of this
section. FAA approval is required

In order to insure against accidental activation of inportant keys such
as the DELETE or ENTER keys, the entry procedure shall require two
consecutive actions, such as after pressing the DELETE key, the system
could pronpt with "are you sure?" on the display requiring the operator
to deliberately repeat his action

7-3.2.3 Error detection,~ The CPU processor shall check for incorrect
entries by the operator, such as invalid runway designations, RVR
identification, etc. Entry of incorrect data shall result in an error
message on the display followed by text or a code indicating the reason
for rejecting the data

7-3.2.4 Security.- The CMT/R shal|l be designed to prevent unauthorized
persons fromentering data into the system The systemshall require
the operator to enter a successive series of four codes in response to
system queries prior to allowing himto proceed with the entry of data

In the event nore than one CMI/R is installed with one system the
operator shall designate the active CMI/R.
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controls, a block of user-definable keys and editing keys,
and microprocessor interface. A mininum of six spare keys
shall be available for future expansion of the system

M croprocessor - The nicroprocessor supplied for the CMT/R
shall be the sanme unit used in the DPU and CPU processor
design. The microprocessor shall be supplied with the
operating software necessary to interface the CMT/R

di splay, keyboard and DPU and CPU processor, display data
formatting, display control, communications, and self-
checks.

Printer - The CMT/R shall interface directly with the CPU
processor as specified in part 8, the CPU specification.
Printer control shall be under the CMI/R. Printer
commands i ssued by the operator using the CMT/R are
transnmitted by the CMI/R to the printer. The printer is
specified in part 10 of this specification.

7-4. PERFORVMANCE TESTS

7-4.1 Testing. -

The contractor shall test the CMT/R to denonstrate that

the unit nmeets the stated perfornmance requirenments. As a nininum the
CMT/R shal | denonstrate the foll ow ng:

(a)

(b)

(c)
(d)

(e)

(£)

Use of the CMT/R to initialize the RVR, including clock
reset, setting of the system constants,

Di splay of current CPU products, output, and archived
dat a.

Manual data entry, rejection of erroneous inputs.

RVR reconfiguration, including sensor activation/
deactivation, change of system constants.

Performance as an RMM station, including display and
printout of failure nmessages, ability to acquire and
di splay system status information.

CPU and CMT/R comuni cations link security and al so
detection and rejection of transmssion errors.
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8-3.2.2 Functions.- The follow ng paragraphs describe the functional
characteristics of the CPU.

8-3.2.2.1 Data reduction.- This function consists of processing of all
DPU products. The CPU will separate and store DPU products for system
diagnostics information. The contractor shall design quality control
checks into the CPU data reduction software to ensure that the data
received fromthe DPU is accurate, conplete, and that the associated
equi pment is working properly.

8-3.2.2.2 Data processing.- The CPU shall inplenent the system
algorithns and shall prepare the CPU products for dissenmination in a
digital format (ASCII code). Manual inputs received fromthe CMT/R shall
be appended to the CPU products in the remarks area.

8-3.2.3 CPU products.- The CPU shall generate current system infornmation
on a regular basis. Current system information shall be a continuously
updated product that is generated each mnute containing current DPU
products for all activated sensors, the date and time of day, renarks,
and all RMM related output.

8-3.2.3.1 Product dissemination.- The CPU shall output its various
products via the interface ports described in 8-3.2.5.1.

8-3.2.3.1.1 Automati c dissemination.- The CPU output shall be routed
automatically to the RMMS and CMT/R for recordkeepi ng purposes.

8~-3.2.3.1.2 Dissemi nation by inquiry.- The CPU output shall be routed to
those output ports that feed equipment with a control input/data output
capability only after an authorized operator has activated a control

i nput (request) to the CPU fromthe CMT/R.

8-3.2.4 System control.- The CPU software shall permit the selection of
the systemcontrol functions through use of the CMI/R. A nenu of options
shall be available for presentation on the CMT/R video display termnal.
The CPU shall provide the control functions that will allow an operator:
to initialize the system to obtain reports that reflect the status of
the RVR system to nodify the system to edit any system product, and to
control the output to a printer. These system control functions may be
performed by on-site personnel or remotely via conmunications |inks.
Passwords shall be used to limt access only to authorized users. System
control functions include:

8-3.2.4.1 System initialization.- The followi ng functions shall be
performed when the systemis initialized:

(a) Set time and date.
(b) Verification of system configuration.

(c) Perform system diagnosti cs.
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(4) Display device (on/off)
(5) External communications port
(b) Change system nobde
(c) Change site-specific constants
(d) Delete (restore) any CPU product from (to) any or all

output ports

8-3.2.4.4 Product editing.-~ This function allows an authorized
technician to initiate or change any CPU product. A specific "editing"
password shall control access to the editing function. Edited products
shall include the initials of the editor (initials will not be
disseminated with any CPU product but will be stored internally by the
CPU. An authorized technician shall have the capability to:

(a) Prepare CPU products using the |atest updated information.

" (b) Prepare corrected CPU products, either from scratch or by
editing a previously dissenmnated product still accessible
in nenory.

(c) Edit any CPU product (before release for dissemnation) by
override of data, cancellation of data, addition of new
data, or cancellation of the entire product.

8-3.2.4.5 Mai ntenance diagnostic data.- A variety of information is
required to facilitate the identification of system problenms and/or
failures. This information shall be available locally or renptely
through authorized access to the appropriate output port. The contractor
shal | design appropriate means to neet the maintenance requirenments of
the system and submit the design for Government approval.

8-3.2.5 Hardware.- In order to acconplish the above functions, the CPU
shal | satisfy the followi ng hardware requirenents:

8-3.2.5.1 Interface ports.- Interface ports shall be asynchronous
serial RS-449/232C conpatible ports. The functions and the charac-
teristics of each port are at Table 8~1. The product format shall be
the same ASCI|I format for all output ports. \Were differing display
formats are required, the display shall be programmed to reformat the
dat a.

(a) Data input
12 inputs for DPU's
1 input for CMT/R (serial ASCII)

2 spares (serial ASClI)
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8-3.2.5.2 Menory.- For future growth, the CPU shall contain 50 percent
more nenory than necessary to acconplish the requirenents of this

specification. The CPU shall contain three types of nenory:

(a) The EPROM shall contain all CPU prograns, default system

paraneters, algorithm constants, and the software version
nunber .

(b) The RAM shall contain the variable sensor paraneters;
status; and configuration, archived data, and maintenance
information. This menory shall be protected with a
rechargable battery source capable of retaining the
menory for a period of 2 hours.

(¢) Current data input fromthe sensors and CPU cal cul ations
shall be stored in a RAM

8-3.2.5.3 Real tine clock.- Geenwich Mean Tine (GVI) shall be a product
of the CPU. Days, hours, and minutes shall be provided as a system
output for use in system displays. The day shall be expressed in the
Julian Calendar (days of the year). Hours and minutes shall be indicated
nunmerically from000l to 2400. The clock function shall be accurate
within 30 seconds a year. It shall be capable of adjustment from the
CMT/R to the correct (within 1 second) time. The clock function shall
have a battery power source to maintain real time in the event of an AC
primary power failure for a period of 30 days.

8-3.2.5.4 Processor(s).- Enough processing power in the CPU nust be
available to nmeet all specified functions with 50 percent excess in
processing time. The processor shall have the capability to double the
processing rate (for test purposes); therefore, all algorithm processing
shal | be acconplished when data input rates are doubl ed.

The following response times shall be achieved:
(a) CPU product processing: time |ess than 3 seconds.

(b) Modem/RMM response tine: less than 3 seconds to begin the
transmssion, regardless of the tine requested.

(c) The digital data response time shall be less than 5
seconds to begin the transnmission. It shall include the
time required to load a peripheral data buffer (in a CRT
display monitor, for exanple) with data fromthe CPU and
for a formatted display to appear.

8-3.2.6 Software/firmware.- The standards for devel opment of the CPU
software/firmvare presented herein are mandatory requirements for the

contractor to fulfill. However, the Government welcomes and will review
any alternative(s) recommended by the contractor that better acconplishes
the desired result. |If the Governnent approves, the alternative may be

substituted.
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Cabl e/ Conpl ete sensor failure
Sensor power supplies out of spec
Mechani cal failure
Lamp failure

(b) Sanpling Rate - The sensor sanpling rate shall be
controll ed by the RDCI controller and shall be adjusted to
meet the data processing needs of each sensor

(c) Data Formatting - The RDCI shall conbine the digitized
anal og and digital sensor output signals and other RDCI
data into a single serial 1200/2400 baud data stream The
data format shall uniquely identify each data source

(d) RDCI Controller - Qperation of the converters, data
formatting, and transm ssion shall be under control of a
RDCI controller. In case of a power failure or any other
di sruption of the RDCI operation, the controller shall be
automatically reset in order to properly reinitialize the
RDCI operati ons.

(e) RMM ~ The RDCI shall nonitor the outputs fromall AC and
DC power sources, the RDCI encl osure tenperature,
operation of fans and heaters (if any). The RDCI shal
contain circuitry necessary to nonitor the functions of
the various sensors. The resulting analog and/or digita
RMM signals shall be included in the RDCI serial output
dat a.

(f) Power Monitoring and Power Reset - The RDCI shal
constantly nonitor all AC and DC power sources. |If any
out put exceeds limts which could result in component
damage, the source is either clanped or disconnected
Wien the output returns to normal, it is automatically
reconnected. The power nonitoring circuit operates from
a trickle-charged battery in order to insure
uninterrupted power for two hours

(g) EMI/RFI Protection - The RDCI shall contain transient
suppression devices on all input and output lines. The
RDCI shal | provide protection agai nst EMI/RFI i nduced
i nterference,

(h) Data Transni ssion - The RDCI shall transnit the data to
the DPU using a data protocol which shall enable the
receiving unit to detect transmission errors. The RDCI
shall contain any required nodens. See 3-3.2.1.5 and
3-3.2.1.6 for additional data transm ssion requirments.
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(1) Dat a Redundancy - The RDCI shall contain provisions for
inclusion of A/D converters, nodens, and any associated
circuits required to provide it with the capability to
generate two independent streans as a neans to enhance the
system's reliability.

PERFORMANCE TESTS

9-4.1 RDCI Testing,- The RDCI tests shall denonstrate that the unit

neets the stated design requirenents for the full range of environnental

conditions by demonstrating as a mini num conpliance with the foll ow ng
design requirenents:

(a) Proper scanning of all programmed channels at each
selected channel sanpling rate.

(b) A/D converter accuracy.
(c) Lack of channel interaction.
“ {d) Maintenance of output data format.
(e) Accurate output of all RMM quantities.
(f) Proper operation of environnental controls.

(g) Proper operation of transient arrestors, overvoltage
protection circuits, and automatic reset.

(h) Automati c reinitialization after a failure.
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design requirenents:

(a) Proper scanning of all programmed channels at each
selected channel sanpling rate.

(b) A/D converter accuracy.
(c) Lack of channel interaction.
“ {d) Maintenance of output data format.
(e) Accurate output of all RMM quantities.
(f) Proper operation of environnental controls.

(g) Proper operation of transient arrestors, overvoltage
protection circuits, and automatic reset.

(h) Automati c reinitialization after a failure.
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This RVR algorithm differs from current United States practice in
two ways in order to achieve better compatibility with ICAO
standards:

1) The contrast threshold is reduced from 5.5 to 5.0 percent.
2) Four rather than two background luminance values are used.

The visibility break points based on this algorithm are shown in the
attached table.
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REPORT-
~ING
VALUE
(Feet)
100
200
300
400
500
600
700
800
1000
1200
1400
1600
1800
2000

2200
2400

2600
2800
3000
3500
4000
4500
5000
5500
6000

6500

BREAK
POINT
(Feet)

150
250
350
450
550
650
750
900
1100
1300
1500
1700
1900
2100
2300
2500
2700
2900
3250
3750
4250
4750

NOTE:

Ls3

256.50
140.49
94.04
69.48
54.45
44.98
38.61
31.73
25.16
20.45
17.09
14.60
12.68

11.16
5.53

8.92

NIGHT
LS4

291.70
161.61
109.13
81,22
64.05
63.11
45.65
37.59

20.96

21).61
17.71
15.46
13.67
12.22
11.03
10.02

9.17

7.95

6.64

4.92
4.32
3.84

2.45

LS5

326.91
182.74
124.22
92.95
73.66
61.23
52.69
43.46
34.76
28.57
24,13
20.81
18.24
16.19
14.52
13.14
11.98
10.99
9.58
8.03
6.91

6.03

4.76

Ls3

170.94
s9g35
67.37
40.95
31.12
25.24
21.60
17.47
13.49
10.57

8.54

7.05

Equations are done in Metric

TABLE 3-1

RVR REPORTING VALUES
BREAKPOINT EXTINCTION COEFFICIENT

TWILIGHT
LSk ~ 1S5

206.14 241,34
110.28  131.40
72.46  B7.55
52.69  64.43
40.72  50.32
33.36  41.49
28.54  35.58
23.33  29.20
18.29  23.09
14.63  18.70
12.06  15.58

10.16 13.26

8.70 11.48
7.56 10.08
6.64 8.94
5.89 8.01
5.27 7.23
4.74 6.57
4.00 5.63
3.22 4.63
2.65 3.89
2.22 3.33
1.88 2.88
2.53 1.65
1.52 2.24

Ls3

120.57
58.94
35.79
24,17
17.38
14.64
12.69
10.57

8.65
7.32
6.34

5.60

2.24
2.00
1.81
1.65

1.52

DAY
LS4

155.78
80.06
50.88
35.91
26.98
21.74
18.47
14,94
11.42

8.82
7.02
5.71

5.01

3.52

3.28

2.00
1.81
1.65

1.52

LS5

190.98
101.18
65.96
47,64
36.58
29.86
25.51
20.81
16.22
12.89
10.54
8.82
7.61

6.48

1s3

99.68
46.40
27.18
21.14
17.30
14.64
12,69
10.57

8.65

7.32

6.34

5.01

4.63

3.81
3.52
3.28

2.93

2.24
2.00
1.81
1.65

1.52

BRIGHTDAY

LS4

134.88
67.52
41,92
28.94
21.28
16.92
14,29
11.46

8.65
7.32
6.34
5.60
5.01

4.53

1.52

L85

170.08
88.64
57.01
40.67
30.88
25.04
21.33
17.32
13.37
10.47

8.45

6.97

3.28
2.93
2.54
2.24

2.00

1.65

1.52

Ls2

69.43
58,06

27.18

17.30
14.64
12.69
10.57

8.45

1.32
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